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VHERE THE RECIPROCATING ENGINE DROVE OUT 
rHE TURBINE 
monstration o he fact that the 
ts best work when running 
to be economical at low 
F t] I he G Lakes in cor 
t cal l t pa ‘ oF ¢ 
nt yy placing upon the route a 
_me} rl old-established 
1 vo boat ll reciprocal 
rv moderate peed of 16 miles 
N ompal ordered a 21-knot tu 
) British yard, placed her in 
d el va oO ecure the crean 
I \ ve of e old compan 
! } to meet in England an en 
oO nt] oc! ed witl n 
iven steamsl old hin 
] ‘ uT ou } } advice } ‘ the hye 
‘ ' ‘ "} vine neine 
he he oa r tl co 
\ { ! at is I ectivel 
I it vould be i ve 
l I to drive t! new 
b e ver imple expedient 
' ne 0a fron it o 13 o1 
! f i duction in fares 
ing x pense of he boat 
( Hi tated I ! compan 
me could eve meet the 
t on that he reduction of 
the vessel would not bring 
1 i 1 in } coal consump 
il mined to mal he ex 
! ‘ hei oat Ie i i . 
é d l lowe rate the found 
d he passenger traffic 
ad lost ! the duction in running 
he made more money 
( e old condition ut 
ot mal months before the turbine 
i T tl oute and offered for sale 
l ood, howeve that the cond 
thi oint, and that the patrons 
( of rking people, t 
( it é I iined a the ex 
lecided consideration Under 
| ‘ f i ‘ oa wi ld have held 
T i } h rate We record the 
det in an resting way the 
ti ( ! 1 the marine turbine by its 
eally it low speed 
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THE PENNSYLVANIA RAILROAD AND THE STEEL 


RAIL PROBLEM 


Railroad Company recently placed 

t \ teel manufacturers for 55,000 
leliverea during 190% These rai 

d und ! ‘ ew pecification In 

ity of road service, and 

wy developing an i.nproved 

i i Railroad has for som 

‘ exhaustive examination 

entire art and tice of rail manufacture \ 
e of expert representing not only the rail 
of tl important steel manufacturers 

n 1 by tl ur las immer to make 
i il id of the subject Th serie of experi 
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ments undertaken were unprecedented in 


the 


sections 


probably 
sci- 


their completeness, and in 
which 


the importance of 
The 

improvement 
System. Most 


entific data they supplied. rail 


distinct those 
the 
features of 
the 


are believed to be a upon 
Pennsylvania 
the 


manufacturer 


hitherto in use on 
the 


upon 


important of new specifications 
the re- 
The 


purchaser— 


is the placing more of 


sponsibility for the character of the rail produced. 


company recognizes that it is merely a 


Considerable latitude is, there- 


the 


not a manufacturer 
manufacture 
The 
exacting, 
the manu- 


allowed in methods of 
the 


tests orf a 


fore, to be 


adopted, so long as result is a sound rail 


company has devised character so 


much to the interest of 
the 


that it is made very 


facturers to discard all material of soundness cf 


which there is any doubt No specification, for ex- 
ample, is made as to the amount which shall be 
sheared from the end of the bloom formed from the 
top of the ingot. The problem of a proper discard 
has been discussed very freely by the different socie- 
ties which have been considering rail specifications 


Various percentages have been proposed—a discard of 


> per cent having the greatest number of advocates 
The Pennsylvania Railroad feels, however, that in the 
present state of the art, at any rate, the responsibility 


for a proper discard should be left with the manu 
facturer 

The new specifications also provide that rails shall 
be free from injurious mechanical defects and 
flaws. This differs from the old specifications, in 
that no attempt has been made to describe the par 
ticular defects or flaws that will cause the rejection 
of rails. It is not considered wise to attempt to 


classify in the pecifications the relative importance 


of defects, but it is specified that no rails will be ac 
cepted that contain defects or flaws which in any way 
impair their strength The methods to be used in 


To still fur 


and to 


elaborate 
the 


testing the new rails are very 


ther strengthen the practice of company 


insure that whatever future ¢hanges are made shall 
be based upon accurate data, a system has been de- 
vised whereby the history of all rails purchased shall 
be fully recorded. To insure that, for this purpose, it 


shall be possible to identify the part of the ingot from 
which particular rails were made, the new specifica 
tions require, in addition to the usual marking, that 

letter shall be stamped on each rail to indicate its 
position in the ingot To compile and consider the 


ompany’s experience with rails, a special committee 
is to keep continually in thorough touch, with the art, 
ind is expected to supply the company with data that 
will enable it to secure the best rails which, at the 


time of any order, it is possible to manufacture. In 


placing its orders, the railroad invites the steel manu 


facturers to undertake to fill part of the allotment 

ith rails made by the open-hearth process. It is de 
sired to ascertain more clearly the actual differences 
in service as between the open-hearth and the Besse- 
mer product 


—e + ee 

“THE NAVY” AND NAVAL CRITICISM. 

The Navy cz al 
criticism of the 
laid 
the 


monthly journal which is devoted 


which criticism it 
the 
personnel of the fleet,” accuses the 
that 
reply 
official 


discussion of a 


largely to navy, 


eels to be upon it as “a duty to publie no 


less than to 


Screntiric AMERICAN of “bias,” on the ground 


he facts which were brought out in our recent 


Reuterdahl 


and 


based 
the 


importance, the 


o the article were upon 


facts figures Now, if, in 
the first 
facts of the 


iles and 


question of national quota- 


tion of the controversy as contained in 


the government f records be an indication of 


bias, then we cheerfully plead guilty to the charge 
The Navy” objects to our first article because we 
made free use of one of the annual reports of the 


Navy Department We used this matter because it 
most effectually and forever disproves the statement 
o ofte made oth directly and by implication, that 
eagoil officers have had nothing, or very little, to 
do with the designing of our ships. “The Navy,” and 
ll the 1 llaneous crowd of detractors of our ship 
which has followed in its train, have made so much 
of thi illegation, that we thought it was well once 
and forevé to show its absolute baselessness 
In its reference to our second article our contem 
rary out-Herods Herod by telling us that when 
Connecticut sailed for the Pacific, the top of 
her belt was submerged “to the extent of a full foot” 


below the water If this be true. it can be shown by 


The Navv’'s” own figures that the “Connecticut” must 


have displaced over 20,000 tons, or 2,750 tons more 


than tl displacement of the British ‘Dreadnought 

as given in this same issue of our contemporary; for 
the “Connecticut” at her normal draft of 24 feet 6 
inches, and corresponding displacement of 16,000 tons, 
shows 4 feet inches of her belt above the waterline 
If, as “The Navy” states, when she “led the fleet out 
of Hampton Roads on December 16 last,” her belt was 
submerged to the extent of a full foot,” it follows 
that she must have been 4 feet 3 inches plus 1 foot 
or 5 feet inches below her normal draft. Therefore 


at the time of her sailing must have 


the “Connecticut” 
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been loaded down until she had sunk 63 inches be'oy 
the line, at which 
To sink the “Connecticut” 1 
requires an additional 
sunk four or 
the 


normal she displaces 16,000 tong 


inch at normal dpaf} 
63.14 


because of 


load of 
feet, 
displacement 


tons; and wiep 


she has five the fulley 


waterlines, per inch .of immers'on 


would be somewhat greater. Therefore to bring 


down 63 inches she must have taken on board sone 
thing over 63.14x 63 tons, or say 4,000 tons, and 
displacement at that draft must have been at k 
20,000 tons Now, on page 4 of this same issue of 
“The Navy” it is stated that “the ‘Dreadnought is 
a displacement of 17,250 tons.” Hence, according to 
our contemporary, our fleet started for the Pac 
headed by a ship whose displacement was at | 
2,750 tons greater than that of the British “Dr 
nought.” And so it goes. 

It is the desire of the Sctenriric AMERICAN to 


at facts, and we are willing to help our contempo1 


out of the ditch into which it has fallen in this 1 
ter of belts, by explaining that in the “Connecti 
and in all our later battleships, the top of the 
does not run at the same level from stem to st 
Throughout the wake of the vitals of the ship, that is 


from 12-inch turret to 12-inch turret, the belt is ra 1 


18 inches higher, in order to give just that 
the detractor 


very 


tection to the magazines, ete., which 


our navy would have us believe our ships do not 
sess. This jog is distinctly shown in the engra 
of the “Vermont” (one of the “Connecticut” cl 
published in our issue of January 25. It is evids 
ignorance of this fact which has led “The Navy 

the curious belief that our 16,000-ton “Connecticut 


actually 
At the 


the fact 


a 20,000-ton ship 
not for a dis 
and all the 


floating somewhat bx 


time, we do moment 


battle 


same 
that the 
of the Pacific fleet st 
their official full 


“Connecticut” 
arted out 
load draft. A battleship can be le 


until she draws 30 or even 35 feet of wa 


dead weight be 
Pacific fleet 
extra 


down 


only the put into her; and the 


of the 


ammunition, 


were literally crammed with 


fresh water, extra stores of ¢ 


possible kind, and spare of which wei 
But 


was 


parts, many 


several tons apiece. their immersion unde1 


abnormal conditions expected to be great! 


excess of that “official full load” which will not 
exceeded when the ships are setting out in se 
of an enemy If the “Connecticut,” or any other 
of the fleet, was loaded beyond the full load disp 
ment, the fact proves nothing regarding the que 
as to whether the waterline belts are placed vw 
they should be. It would have been quite poss 
have sent that fleet to sea with the top of the 
5 feet below the waterline, had Admiral Evans wis 
to carry more miscellaneous freight to the Pacifi 


he now has on board 


In our article of January 25 we showed that whe 


the “Connecticut's” gums are 15 feet above the w 
at normal draft, the “King Edward” and many o 
first-class battleships. at the re spect re normal d 





carry their guns at an elevation from 2 to 4 feet lo 
The Navy commenting on these figures with 
delightful naiveté that has characterized so mucl 
own and other recent criticisms of the navy, cont 
that sinee, at full load (which according to it 
exaggerated estimate would give the “Connecti 
feet more draft than normal) these guns will b 
feet above the water, they must be carried a 
lower than the guns of the “King Edward which v 


given in our article as 12 feet % inches above the w 
The obvious answer to this is that, with equal in 
ments of loading, the “King Edward which is ab 


the same size as the “Connecticut would also sin 


feet in the water, and that her broadside guns wo 
then be only 8 feet 9 inches above the waterline; wl 
those of the armored cruiser “Drake” would be 1 


more than 6 feet 7 inches above watei Such coi 


value, must be made 
the 


renders so much of 


parisons, to be of any upo! 
observe tl 


the cri 


common and it is failure to 


basis, 
necessary condition, that 


cism of our contemporary valueless 


— ->+oro - 


DESIGNERS OF THE BROOKLYN BRIDGE TERMINAI 


We regret to find that in our recent article on t 
Brooklyn Bridge Terminal Station and Approach 
we -accidentally omitted to give the names of 
architect and engineer who were responsible for tl 
design The credit for the very successful architect 


ral treatment of the work is due to Mr. Francis | 
V. Hoppin, of and the 
the results of a protracted study of 
the Chief the 
Mr. C. M 


this city, engineering featul 


embody the su 
ject by 


Bridges, 


Engineer of Department 
Ingersoll 
>+e>> 


contempora E research¢ 





In recent ’ 
have sufficiently established the position that meteor 
included 


years, says a 


irons may, in their essentials, be properly 


the category of steel; the fundamental difference bei: 


that, while artificially produced steels are mainly iro 
carbon alloys, meteoric fron steel is an iron nicke 


alloy with meteoric carbon. 
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AWARD OF THE ARMY AEROPLANE CONTRACTS. 
award of three the 
ion of ermy aeroplanes, our has 

leaped from the 
and we 


By the contracts for construc- 


government sudden- 
the 


reasonably consider 


hindermost to foremost place 


aeronautics, may now 


selves several advance ‘of other nations 


s re irds 


years in 


mechanical flight. The proof of this is the 


now nerally-admitted fact that the Wright brothers 
wht bid of $25,000 for a two-man machine to be 
furnished within 200 days was one of the three ac- 
cept flew over 24 miles in a circle at a speed of 
¢; miles an hour more than two years’‘ago, while 
Hen! Farman, the most successful foreign experi- 
ment was able to make a circular flight of barely 

under favorable weather conditions just over a 
ol ago Moreover, Farman’s machine required 
ve wice as much power to propel it as did the 
Wrights’ (38 as against 16 horse-power), and tests 
hic) he made showed that he could not carry more 

‘0 pounds extra weight, which is less than 


be required to fit the machine with a radiator, 


ficient water to properly cool the engine. The 
Wriglit aeroplane, on the other hand, with an engine 
eighing 10 pounds per horse-power instead of 2%, 
il fitted with suitable arrangements for keeping the 
en iture of the cooling water below the boiling 
oil in its early crude state remained in the air 38 
mit s, and, no doubt, could have been made to fly 
ur, the length of time which the trial flight is 

in the case of the machine ordered by the 


Department In view of the performance of 
1905 machine with its crude and heavy motor, 
others should have no difficulty in now building 
man machine with fuel capacity for a three 
=ht at 40 miles an hour, according to the re- 
ents 

\nother successful bidder for a government aero 
Mr. A. M. Herring—is a man long identified 


heavier-than-air aeronautics in this and 


country, 
done 


this line 


vho has probably more experimenting and 


il research in than any other American 





when working with Mr. Octave Chanute 


machine afterward 
the 
a triple-surface motor-driven 


§, originated the two-surface 
d by the Wright 


English patent on 


brothers, and following 


ne was secured upon information furnished by 
Herring and Chanute A United States patent 
lied for at this time also, but the Patent Office 
1 to grant this, even though the inventor of 
to furnish a working model In 1897 Mr. He 
laim to have made two short flights of 52 
feet against a 25 to 28-mile-an-hour wind 


two-surface machine fitted with a 71% to 9 
nower compressed-air motor These two short 
were accomplished after towing experiments 
1 glider had shown that the power required to 
in-carrying aeroplane was much less than gen 
believed After spending several years in the 
iction of light gasoline engines for motor bi 
Mr. Herring in 1902 built a model aeroplane 
7 to 10 pounds weight and fitted it with a 
evlinder iir-cooled gasoline motor. which 
l onlv 2 pounds and developed 0.47 horse-power 
odel made ever half a hundred flights of about 
in length, i longest flight being 15 miles in 
le when at hed to a pole with a string. The 
as upp €¢ 1% or 11 ounces per square foot 
e pounds lifted pe horse-power were about 125 
vas not the only successful self-propelled model 
Mr. Herring constructed, however, as in 1890 
lt a monoplane having a tail and fitted with a 


pounds 
another 
about a mile at 
the lake 
Gas Power, M! 


of 5 
1897 


orse-power compound steam engine 


which flew 240 feet while in 


propelled model made a flight of 
Mich 


while 


S nsville and descended in From 


to 1906 acting as editor of 
and 
the 


the 


his experiments with models 


He ng continued 


during his time, while for 


half he has 


extremely 


gliders spare 


and a devoted himself to 


ng of an light-weight gasoline moto: 


fficient power, according to his tests, for a man- 

ing aeroplane He has also made an elaborate 

of tests of air propellers, and has found it pos- 

to construct propellers having an efficiency cf 

eh s 94 per cent From his more recent tests 
ll-sized aeroplanes, he hi: developed a new and 

me efficient type, which in some respects a radi 
ep. rture from the double-surface machine he has 
rimented with heretofors The great point that 
as Leen working for, and which he believes that 

f is attained, is automatic equilibrium When once 


and always at 


roper angle, it will be possible to fly at the maxi 


is attained, the surfaces are kept 


speed with the minimum power. In the govern- 


aeroplane which he is building the proportion 


seful 


the total earried horse 
the machine 
a relatively high factor of safety as well. This 
be completed in 185 days. The price 
is $20,000 


load to weight per 


will be sixty per cent, while will 


lachine is to 


Sked for it 





third contract was awarded to Mr. J. F. Scott, of 


Chicago, Ill, the price asked being only $1,000, and 
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the time for delivery 189 
tion, the machines will be tested at 
that. if they 
shall soon have a complete aeroplane fleet. 


days. Upon their comple- 
Fort Meyer, Va., 
are successful, we 


and it is probable 


—— > +0e- 2m —--- 
WHEN WAS THE FIRST PENDULUM EXPERIMENT 
PERFORMED IN THIS COUNTRY? 

A subscriber of long standing, 
of Ailanta, Ga., questions the claim of Columbia Uni- 
priority in the having first 
Foucault pendulum experiment in 
Hillyer that the 
was first performed during his student days at Penfield 


Judge George Hillyer, 


versity to matter of 


formed 


per 


the this 


country. Judge states experiment 


College (Mercer University), Georgia, in the year 
1852 (a few months after Foucault’s first demonstra 
tion) by Prof. Joseph E. Willett Prof. Willett used 


the cupola of the old chapel at 
lum that 
experiment, and the demonstration was a 


Penfield, with a pendu 


very similar to employed in the Columbia 


perfect suc 


cess. As Judge Hillyer recalls it, Prof. Willett used 
an 80-pound leaden ball provided with a steel point 
and hung by a piano wire some 50 feet in length 
The beat of the pendulum was about 10 feet The 
pendulum swept back and forth across a graduated 
circle on the floor from sunrise to sunset, the bob 


moving along the are of the circle precisely according 


ealeculation be 
that it 


to the time and spaces marked out by 


fore the experiment began. So it would seem 


was Prof. Willett who first performed this interesting 
experiment in America, and that he not only did it 
earlier, but did it as well as any other modern scien- 


tist. 


—> +0 ae 
LEMOINE AND HIS ARTIFICIAL DIAMONDS. 


The Paris journals have been given material for sen- 


brought by 
Dia 
Lemoine. It 


setional articles as the result of a suit 
Wernher, 


mond Company, 


law 
the De 
engineer, M 


Sir Julius president of seers 
against an 
to have discovered a 


the 


appears that M. Lemoine claimed 


diamonds of a large size in 
that by 


powder 


process for making 


and placing a crucible filled 
the 


having 


electric furnace. 
other ingredients in 
high heat. After 
contained more 
had a 
one time been employed in 


with charcoal and 
brought it to a 


the 


furnace, he 
fine 
having at 


been cooled, crucible one or 


varied 
the 


diamonds Lemoine career, 


Transvaal mines, and 


subsequently served four years in prison for forgery 
Not long since he entered into negotiations with Sir 


Julius and offered to give proof of his supposed discov 


ery. He made a contract in which it was stipulated 


that the secret formula would be deposited at London 
in the Bank of England. Then began the experiments 
in a laboratory which Lemoine had fitted up in the 


tue Lecourbe. Mr. Jackson, an English financier, was 


one of the witnesses of the experiments, and he 


that 


states 


Lemoine made the mixture of different ingredients 


and placed the crucible in the furnace. Then he with 
drew it and plunged it into a vessel of cold water 
after the fashion of Prof. Moissan’s experiments. When 
cold, the crucible was sealed, and after some time the 
seal was broken, and upon opening it they found som: 
twenty diamonds of somewhat small size. The tests 
were repeated with like results, but much larger dia 
monds were obtained. It was then decided to build a 
large plant for the purpose, and Lemoine commenced 


the erection of a turbine electric plant at Argeliers, 
in the south of France, where water-power was to be 
had The plant was ostensibly built for light and 
power, but the current was in reality to be used fo1 
secret diamond fabrication. During this time Lemoine 
had secured sums from Sir Julius to the large 
amount of 1,671,000 franes ($322,503). But as the new 
plant had been running for a long time without any 
outcome, Sir Julius’s suspicions were aroused He 
pressed Lemoine to reveal his secret, but the latte 
kept putting him off. The result was a law suit be 
tween the parties. After the fashion of the celebrated 
alchemist Cagliostro, Lemoine is supposed to have used 


the 
As to the secret papers deposited in London 
difficult to This 
light on 


real diamonds and have placed them skillfully in 
crucible 
secure them 


the 


it may be somewhat 


would no doubt throw some matter 


- 2-e-e - 
ASBESTOS SLATES—A GERMAN INVENTION. 


According to a German publication, a firm in Munich 
has succeeded in artificially rendering asbestos water 
proof, and has put upon the market this new kind of 
asbestos under the title of asbestos slates, which are 


thus described: 


These asbestos slates, it is claimed, are as hard and 


as strong as the natural slate, and can therefore be 
laid on wall or roof constructions without any wooden 
laths being necessary. They are very easily worked, 
and can be bored, nailed, and cut just like wood, 
without any danger of splitting. They form a fireproof 
covering for inside and outside wooden walls, are 
valuable for insulation work of all kinds, even for 


electrical are of great use in building rail 
way carriages as insulating material under the seats 
for use in postal telegraphic work for insulating the 
switches; for covering iron and wooden constructions; 


for use as fireproof doors for closing off single rooms 


purposes; 


123 


in stores, warehouses, ete for lining wooden doors, 


and for covering walls and ceilings of all kinds so as 
to protect them from fire, heat, cold, dampness, dis- 
ease, germs, and vermin 


ee 


EXTERMINATION OF FRUIT PESTS IN CALIFORNIA 
At the recent convention of fruit growers at Mary 
ville, Cal.. much attention was devoted to various 
methods of exterminating the pests that prey upon 
orchards The horticulturists inspected the citru 
orchards at Chico, and examined the work of destroy 
ing the white fly that has been accomplished by the 
State experts near Marysville. The principal pests are 
the white fly, the mealy bug, the red, black, yellow 
and purple seales. Of these, the white fly is quite the 
most destructive The mealy bug preys upon citru 
orchards only Chemical and artificial methods o 

destroying insect pests, while efficient in some c 
are generally unsatisfactory The best plan .i te 
introduce an army of parasitic bugs, that do not harm 
the trees, but destrov the predatory insect he 
white fly, after doing millions of dollat werth of 
damage in Florida, made its first appearan 1 Cali- 
fornia in the citrus orchards near Marysvill Prompt 
measures were taken to prevent the spread of f] mo 


destructive pest Many experienced horti 
and expert entomologists were consulted, and it \v 
decided, after full discussion, to resort to defoliation 
or cutting off the entire tops and leaves of the tre¢ 
The work was carried out under the direction of 
Edward K. Carnes, entomologist of he California 
State Commission of Horticulture But foli 
ation did not eradicate the pest 0 he f would 
lay their eggs in the leaves of the new ( ha 
grew out on the defoliated trees It becan 
to keep a constant watch on the tree nd bine 
each shoot as it appeared Che trugegl V ng 
and arduous one Mr. Carn a at whi t ean 
not be stated positively that the white 1] en 
annihilated in the region around Marysville t has a 
any rate been brought und control; and si! ld - it 
make its appearance again, the work of extermination 
can be carried on with comparatively little rouble 
and at small cost Energetic efforts to destroy the 
white fly at Oroville, Cal., are being mad 

The efforts to check the ravage ( the meal h 
have not met with succes The experts i hat, in 
spite of all that has been done, the meal ha 
increased in number nd enlarged the are fj 
depredations during the last fifteen year All ordi 


nary means to check its progres have failed signall 
By remarkably strenuous work, the pest h heen 
eradicated in some sections by means of fumigation 
or treatment with pure alcohol or oi}. The best hope 
lies in securing some parasitic insect tha vill ‘ 
a deadly warfare against the mealy bug Indeed i 
said by some experts that, unles this is dons ; 
short time manv of the citrus orchards will lh 01 
pletely infested 

All citrus-fruit tree are subject to red scale ut 
lemon and grape-fruit orchards are general the cen- 
ters of infection At one time red seale threatened to 
ravage all the citrus trees in the region near Los An- 
geles Spraving was tried repeatedly but 
found that when continued for everal ea! if 


and spread of the 


effectiy 


results in gradual increase 


There being no parasitic insect that is 





necessary to resort to fumigation, which, bei 
ried out thoroughly in all the orehards in the vall 
proved successful in checking it Red ile iffect 
the ruit, leaves, and even the old wood of the tres 
but vellow scale infests the fruit and leaves onl Y 
low scale may be kept under fair control by the intro 
duction of certain parasitic insects; but in aggravated 
cases treatment with hydrocyanic gas is c ended 
Fumigation with this gas is the most valuable rem 
against purple scale, which is confined entirel tor 
citrus trees, poisoning them and causing death to th 
branches that are badly attacked Lara lose oO 
hydrocyanic gas destroy the insec¢ compl | vit] 
out hurting the trees A continuous warf | beer 
waged in Southern California against blaci cal h 
best means of combating which is also fun tir 
— t+ Oe 
THE CURRENT SUPPLEMENT 

The current SuPpPLEMENT, No. 1677, contain 1 num 
ber of most interesting article Of technologica 
terest is the ontribution on ! resit + 
properties. Tne idea of making Stee electri 
not so very new, but still the reduction of 
electric current is a matter of m1! 
only within our own da An excellent a 
views the progress that has been made F. I 
computes the amount of air needed for ventilation 
The formation of sand blasts and sand dun 
the Atlantic seacoast is so frequent that these 
ences are common sight Day Allen Wilie 
entertainingly on this subject The earth is a faili 
structure. Stresses are set up within i ) n 
forces How it is vielding to those force und ! 
ing deformed beyond its elastic limit is set forth 


John F. Hayforth. 
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View in Christopher Street Station, Manhattan, Looking East. 
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nel was to be driven would prove sufficiently compaq 
with the assistance of compressed air, to resis! dis 
tortion, until the brick lining, 244 feet thick, oF th 
tunnel could be built in place. The plan of excay tion 
was to dig out the material for a certain dis‘ang 
ahead of the completed brick tunnel; then line ; 
with thin steel plates, 3/16 of an inch in thickreggs 
and, as soon as 10 or 15 feet of the shell was in }lage 
build up within it the brick lining, which was cop. 
structed of the best brick laid in hydraulic ceme; 
brick mortar. The original plan called for two sep. 
arate tunnels with a single steam railroad track laig 
in each. As the work progressed, the difficulty of 
closing air leaks with sufficient speed led to the use of 
a pilot tunnel at the heading. This consisted of a §. 
foot iron tube, which was carried forward on the line 
of the axis of the tunnel into the material ahead 
This tube was used as a center from which struts 
were carried out radially, to support the surrounding 
wall of the tunnel and prevent distortion during the 
construction of the brick lining. On July 21, 1880, q 
shocking accident occurred, as the result of the shal. 
lowness of the overlying silt above the tunnel roof 
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yy Te Jt 
On February 25 the first section of the Hudson and \\) ae Ets 
fanhattan Railroad Company’s tunnels under the river )1i} 35 3E 
will be opened for public service with the usual cere a 3é 35 
monies It consists of a twin-tube tunnel, extending \ a“. ~~ We ete 
from Hoboken, N. J., to the intersection of Sixth Ave- : KC = 
nue and 19th Street, New York, a distance of 2.85 e 3€ 
miles. it is distinctively known as the Morton Street W | 36 
or uptown tubes In the coming celebration, New PENN. R.R. i oe: 
York and New Jersey, the respective States which are TUNNELS Ant 5c 
to be joined by the opening of the railroad, will be > al \ Se} 
represented by Governor Hughes and Governor Fort; al s\ ac 
and President Roosevelt has consented to participate a 
in the ceremonies, by touching a button in the White —_ “ eet 
House, which will set the system in motion. Two Yess 
ficial trains will start simultaneously from Hoboken Kase 
and New York: and, as they come together exactly \ g 
below the State line, which runs down the middle of 


the Hudsen River, the two Governors will shake hands 


and extend greetings from the forward ends of the 


Before passing to a detailed description of the great 
work which is now being brought to a successful com- 


pletion, it will be pertinent to review the history of 


the undertaking, whichin its earlier stages was fraught 
with an unuseal share of disaster and disappoint- 
ments. For the beginnings of the present enterprise 


we must go back nearly thirty-four years to the year 


1874, when the first attempt was made to excavate a 
tunnel below the Hudson River from the Jersey to 
the Manhattan shore In that year Mr. Dewitt Clinton 
Haskin, one of the active spirits in the building of 


the Union Pacific Railway, commenced work on the 


Jersey side A circular working shaft, 30 feet in di 
" er, was dug on Fifteenth Street, Jersey City, 
ibout 100 feet back from the bulkhead line of the 


I iaft terminated in an enlarged chamber, 
from which the headings of the two parallel tunnels 


were started on down grade toward their deep- 


est level, which lies in the proximity of the Manhat- 









FLATBUSH AVE. STAND 
ONG |. RR. 








tan shore Another shaft was sunk on the New York 
side near e bulkhead line, at the foot of Morton 
Street, tl distance between the two shafts being 
»bout 100) fer 

Mr. Haskin commenced the construction of the tun- 





iny of the Jersey City railroad terminals, will be able to take a train direct to central points betwee 


Forty-second Street and the Battery 


nel without the use of the customary shield and iron 


lining, believing that the silt through which the tun- Map Showing the New Jersey Tunnels and Subway and Their Relation to the Rapid Transit Subway. 

















The First Car to Enter the Hoboken Terminal Station in New Jersey. 
OPENING OF THE HUDSON RIVER TUNNEL SYSTEM 


There was a blowout, which resulted in such a sudden 
inrush of water, that the air lock, which was mail- 
tained a short distance back from the head of the tun- 
nel, became jammed, and twenty of the workmen were 
caught before they could get through the lock, and 
perished. The work was carried on with more or less 
intermission until, with 2,060 feet of the north tunnel 
completed, the company, in 1882, suspended opera 
tions. Subsequently, in 1890, an English company 
was formed, with Sir John Fowler and Sir Benjamin 


Baker as consulting engineers, for the purpose 0! 
completing the tunnel; but after they had pushed the 
work forwrrd until about 4,000 feet was completed 
the work was again abandoned. 

The scheme lay dormant until the year 1902, when 
Mr. W. C. McAdoo determined to take hold of the 
uncompleted tunnel and push it through to the Man 
hattan side. At that time public interest in thé 
scheme was altogether dead; but Mr. McAdoo, realiz 
ing how great was the advantage that would be con 
ferred by a direct rail connection between Jersey 
City and New York, and how certain would be thé 
growth in popularity of a direct means of transit Dy 
rail in place of the ferry system, not only succes led 
in pushing through the original scheme, but he and 
his associates have extended it on the ambitious scal 
shown in the accompanying plan of their system. The 
system, on the New Jersey side, consists of a two 
track road placed in two separate 15-foot tubes which 
extend from the D. L. & W. Railroad terminal in NeW 





Jers: 
stat 
wil 
tion 
tral 
this 
inte 
Riv: 
nels 
Stre 














and t 
Here 
one ol 
Avent 
hue J 
tends 
point 
of thi 
opener 





FreBRUARY 22, 1908. 


Jer parallel with the shore line to the terminal 
station of the Pennsylvania Railroad. Ultimately, it 
wil extended southerly from the Pennsylvania sta- 
tion (0 and beneath the terminal station of the Cen- 
tral Railroad of New Jersey. At the intersection of 


with Street, it is 
the Hudson 
These two tun- 
ave been carried beneath Morton and Greenwich 
s on the Manhattan side, to Christopher Street, 


Fifteenth 
tunnels across 


ersey City subway 
the twin 
which are about 


cted by 
to be opened. 
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can be done, the Sixth Avenue tunnels will be ex- 
tended to Thirty-third Street, where a _ station, of 
ample size to accommodate the large amount of traffic 
which will seek this route, will be built. At Thirty- 
third Street the new system will be in touch with the 
Pennsylvania Railroad tunnels across Manhattan Isl- 
and and the great terminal between Thirty- 
first and Thirty-third Streets and Seventh and Ninth 
Avenues. At this point, therefore, passengers from 
New Jersey using the Hudson Companies’ tunnels will 


station 


125 


of two single tubes with a single track in each The 
station which has been 
vania Railroad terminal station 
of the solid rock at a depth of 85 
level. It i; 150 feet in width, and with its approach 
is nearly 1,000 feet in length. It 
and in some cases, five parallel tracks, two for 
and two for 
tion is had either directly from street level, by a sub 
way below the floor of the upper station, o1 


excavated below the Pennsy! 


has been blasted out 


feet below street 


provides for fou 
through 


trains, local trains. Access to the sta 























of One of the Tubes Under the River. 


The Shield Cutting Edge Breaking Through Bulkhead at Sixth 
Avenue and Twelfth Street After Completing the Driving 


A Curve at Morton and Greenwich Streets With Vertical Side Walls. 
Completed the System Will Comprise Eighteen Miles of Under-river 


When 


and Underground Railroad. 























Tunnels. 


A Crossover West of Greenwich Avenue Station, Showing the Separate Twin 


A Train of the New Steel Cars for the Hudson Companies’ Tunnels. 


Large 


Sliding Side Doors are Features ef the Cars. 

















of Ninth Street Avenue. 
Here they branch into two separate pairs of tunnels, 
one of which extends beneath Ninth Street to Fourth 
Avenue, to a connection with the present Fourth Ave- 


and the junction and Sixth 


Transit Subway. ex- 





lue Rapid The other branch 
tends north below Sixth Avenue to 19th Street, which 
point will the the terminus 
of that portion of the tunnels which is about to be 
opened to the jnublic. Ultimately, as fast as the work 


constitute, for present, 
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be able to change to the cars of the Long Island Rail- 
road The shore line south 
of the intersce*tion with the Morton Street tunnels, will 
tap the Erie Railroad terminal, the Pennsylvania 
Railroad terminal, and ultimately the terminal of the 
Central Railroad of New Jersey. 

The downtown tunnels, extending from the Pennsyl- 
vania Railroad terminus in Jersey City to the Man- 
hattan shore, will-consist, like the rest of this system, 


system. Jersey subway, 


Sectional View, Showing the Course of the Tunnel Under the Hudson River. 


station floor itself by means of six passenger eleva 
tors. Two elevators lead directly to the street, and 
four of exceptional size, each capable of holding over 
a carload of passengers, lead directly from the plat 
forms of the tunnel station to the platforms of the 


Pennsylvania station overhead. The southerly tube 
of the downtown tunnels passes below Cortlandt Street 
until the big terminal building of the company is 


reached, where it swings in to a large terminal sta- 
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of the shield As it moved forward, the silt -was 
queezed through open inlets into the interior of the 
hield, where it was broken off, loaded into trucks, 
and drawn away from the heading by a cable. 

On the south tunnel new air-locks were installed, 
and the necessary machinery built. ‘The shield for this 
work, which was designed by Jacobs & Davies, engi- 
neers of the company, is shown in the accompanying 
engraving It will be seen that it is divided by one 
horizontal and two vertical frames and by transverse 
diaphragms. The shell is double and the whole con 

ruction is calculated to give great stiffness and re 

istance to distortion It is provided in front with a 
movable working platform which, if necessary, may 
be « ried forward of the cutting edge In the rear 

is provided with the necessary hydraulic jacks, 

es, ete for carrying forward the shield and for 
vingin he erector 1 massive arm which moves 
omething like the hands of a clock, and is used for 
cking up the cast-iron plates and placing them in 
osition ready for bolting up. It is interesting to 
now that in spite of the difficult nature of the ma- 
rial through which ‘the tunnel was driven, thers 
being, in some places, rock below and soft silt in the 

‘ ha of the tunnel, progress was made at the 

e of | ween 4 and 5 feet a day The work was 

dered irticula hazardous by the fact that there 

" t mie i hydraulic head due to 65 feet of water 

1 that there is only 10 feet of soft silt between 

hydraulic pressure and the roof of the tunnel 
lriving the Cortlandt Street tunnels the shield was 
ven bodil forward, forcing the material to give 

i by displacement Great credit is due to the 

enginee ( irles M. Jacobs, and his staff for the 

eed and accurat with which they have brough 
Oo! ( successtul conclusion 

I losing he ent articl it is gratifving t 

hat by the time tl) issue is in tl 

nd le the first of the four tubes « 

! Pent lval Railroad below the East River will 

\ it throug! ind that all four connections 
vill lgin ol present progress, be opened 

rough within three montl 
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THE TESTING OF A LOCOMOTIVE 


; ERI N V¥ ARREN 
Powertf locomotives, no matter how costly, do not 
culate from the builders’ shops into the class 
t i the sixteen-hour iins to Chicago, or pulls 


Lake Shore flyers, without first having demon 
l r capacit 1 series of most exacting 
| road officials mu hav ome better proof of an 
I ipacit than the mere indorsement of the 
\ » make ! mechanisn So, when locomotives 
mit ly painted and polished from the big Bald 
I ) 1 ! ince, the ownel! send them into 
I I i her on a delicat ind com 
( teri! istrumen ind in then 
( ntil their weaknesses have been de 
| ad thei trol 0 emphasized almost oO 
onal de ee of an ator The testing machine 
nothil more than a treadmill, in prin 
d pearant t to be ust oO 
! f vheels revolvir ol xl so arranged 
I \ i oO t el Ine inde test meet i cor 
" yl tl te r 
Ont ) I I climbs into the loco 
yt oper } hrottle until it has reached its 
oi! ul hoo nto } ubes and 
I ‘ vheels begin to volve, gain speed 
l l come a circling blur, in which the eye 
le to detect tl interstices Deriving the full 
owe fror its ‘ the forw 1 or backward move 
the locomoti' nevertheless barely a frat 
rT} I ! mantic esting beside that which 
l | with characteristic vigor The “try 
} epicted consisted o king an engine 
It « to hea tre i cal and sending it out 
line level ind angents on urves and 
l e machinery demonstrated its worthi 
to tal t] eet runs of its owner! Railroad 
! da e more exacting Figuratively, their 
( ions of a mass of wonderfully 
t l ym and steel, and the metal answers them 
l he entiret 
‘| ief plan oO hi kind is located in Altoona 
i I 1 part of the extensive shop system of the 
n! lvania Railroad With a force of sixteen men 
ha n in constar operation since November 19 
ore nd , iverage ibout three complete test 
} de each we 


\ it li eel and brick ha been 
ected for housi ipparatu The driving wheel 
1 locomotive ae est re upon supporting wheels 
tl ims shaped to correspond with the head of a 
il The axles of these supporting wheels carry ab 
ption brake The turning of the driving wheels 
‘ he upporting wheels to revolve, but these are 
ded to al extent desired The work actually 
by the locomotive consists in overcoming the 
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friction resistance of the supporting wheels 
brakes, the resulting force exerted at the draw 
being measured by a traction dynamometer. 


axles of the supporting wheels run in heavy pede: 


secured to cast-iron bedplates resting upon a con 
foundation 


the 


There are two bedplates running par: 
to track, and in order that the supporting wl 
may be directly beneath the locomotive drivers, t! 
bedplates are provided with T-slots, so that the pe 
to the 


particular en 


be parallel track, 
the 
the 


drivers 


tals may moved along 


secured in any to suit 


The 


during a 


posit ion 
locomotive w 
The 


secured 


under test mly wheels of 
wheel 
I-be 
that « 


truck 


test the 


move 
the 


are 


leading truck rest upen rails to 


and upon the 
The 


supporting 


supported same bed-plates 


the pedestals. wheels of the trailing 


upon wheels—-which remain statio1 


during the test—and are carried by pedestals sec 


to longitudinal bedplates 
the 
of 


receive a 
to th 


pai 


Preparation of testing plant to 


belting the 
that 


motive consists pedestals 


plates, so spacing them there will be a 


supporting wheels directly beneath each 


of tl 


pair of « 
e locomotive \ se 
the 


ers «ction of ra 


special 
wh 
the 


which 


bolted to inside faces of the supporting 
I-beam 
ad 


top of the 


This rail is composed of a heavy to 


ooved he in 


The 


track ¢ 


which is secured a gt 
of the 


are ll 


ot 


flanges drivers run suppor 


wheels line the te 


ntering 


plant Luilding, so that a locomotive can be backe 


and the on their fli until in 


wheels Af 
its dra 


drivers will run inges 


tion directly over theit 


supporting 


locomotive secured in place and 


hed to a dyr these grooved rails 


vhich 


ittac omete! 


it ran in are removed the drivers 


leaving 


porting wheels 


of wheels ¢ 


ing 


Alden absor 


Support 


ung end an 





tnese rakes Col 


iron disks, keyed to 


ach side of each one of 


diaphragm secured at its peripher 
edg to a housing which 


its bearings 


f 


revolve an 
The stationary housing is 
filled 


Trorced 


revoly i 


that when it is with water 


under pressure 


copper disks are against the revolving 4d 


creating friction Provision is made for securing 
lubrication of ! surtace 


the 


order 


tinuous and uniform 


revolving disks, and 


the 


these water is cal 


the 
functl 


housing to 


the 


through in carry away 


generated Thus water performs two 


pressure to cause the friction, and it 


the friction 
the 


the rated 


Connection 


ries away DY 


neat gene 


between eacl bra and sour 


supply is made by a flexible hos« Disc} 


; for all the brakes empt into an iron tro 


lo« ate d 


the 


valve 
aly 


pipe is provided with a 


load upon the 


te hese valves are adjusted th 


absorb their share of the vor} \ 


each 


preliminary adjustment has 


ibsorbed bv all of 


decreased by operating ] large Valy In l€ 


mall 
A special led for the pur 


System has been insti 


iniform 


pressure 


An ad 


motive witl 1 dyn 


o connect the 


le drawbar is used 


the d 


for 


amometer and, in addition 


mometer housing is provided with a means 


ing and lowering tl dynamometer to bi 


proper 


trul hor Two safety bars 


the 


this drawbat zontal 


locomotive and the dynamom« 


the 


provided between 
transmitted to 


At 


frame, to decrease vibration 


dynamometer through the drawbar their ¢ 


these bars have universal joints to insure perfect f 
dom of adjustment, and each bar is provided with 
oil dashpot near the dynamometer end 

The Pennsylvania Railroad’s traction dynamomet 
which measures the drawbar pull of the locomotiv 
of the lever type The weighing mechanism is 
ported by a frame, which slides up and down in wa 
formed b the housings These housings are vé 
massive, rigidly secured together, and anchored t 


heavy foundation The lever system is construct 
upon the Emery principle, in which flexible steel f 
crum plates take the place of knife edges used 
ordina scale As the levers are vertical instead 
horizontal, their weight would not come upon t 
flexible fulerum plates in the direction in which th 
transmit pressul In certain cases it has therefo 
been necessary to supply two fulcrum plates with the 
ixles right angles, ene for carrying the weight 
the levers, and the other for transmittir he thru 


The 


into this 


mechanical and mathematical detail enteri 


phase of locomotive testing is se delicate a 


22, 1908, 


complicated that it would be, in an artiele of this 
kind, almost wholly unintelligible to the lay machi! 
ist, though of course easily understood by train 


engineering minds 


nd 
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Of very great interest, however, are the records 
o)tained on a recording table, over which an endless 
eighteen inches wide mechanically 
which continuous story of the 
The paper driven by 
connection with one the supporting wheels 
testing mechanism, which the locomotive 
The speed reduction is so arranged that 
mile on 
moves 52.8 inches, 
upon the 
movement 


ip of paper is 


drawn, and upon a 


st 


rect 


and its results is told. is 
of 
the upon 
rest, 


locomotive 


ivers 
the 
e supporting wheels, 
LOO 


under test travels one 


the 
feet 


nen 
paper 
the dia- 

of 


ving scale of to inch 


a 


to obtain an accurate 
a finely corrugated brass 
with The 


finally delivered 


order 
it 

another 
vhich 


ram. In 


ie paper, between 


ler 
inding drum 


passes 


roller covered rubber. 
the 


arranged to slip upon its shaft, 


and 


to paper is 


in order to accom- 


odate its constantly increasing diameter as the test 


ozresses, 
A datum pen marks a continuous straight line upon 
A 
le paper perpendiculat 


the 


recording moves across 
the 

transmitted 
The 


datum 


Is paper. traction pen 


line, being de- 
the 


travel 


to datum 
drawbar 
this 


Two 


nt force by 


the 


nd upon 


locomotive. maximum of 


the 


orl 
is eight inches 
With the 
of the traction pen 
the 


en away from line 


ts of springs are provided. heaviest set 


e eight-inch movement corre 
load of 
represents the maximum capacity of the dyna- 
With the of the eight- 

of traction pen corresponds to a pull 


all the 


inch motion corresponds 


ponds to a 80,000 pounds upon drawbar, 


hich 


1iometer other set of springs 


nch motion the 


the drawbar, and with 


10,000 pounds upon 
eight 
The 


inch 


t springs removed the 


motion of the draw- 
the 
The multiplica- 


16,000-pound load total 


Oa 


ir to give the eight movement to recording 


echanism is about 0.04 of an inch 


ion of the recording and weighing mechanism is there 


ore 200 to 1 

An integrator is provided and attached to the trac 
ion recording mechanism, so that the foot-pounds of 
ork performed by the locomotive is automatically 
immed up. Five additional electrically-operated pens 
re provided. They normally draw continuous straight 
ines. One of them is electrically connected to a clock, 
o that each second is indicated by a jog in the straight 
ne which the pen normally draws Another pen is 
lectrically connected to a roller, which is rotated by 
he recording paper, causing the pen to make a jog 

the line for every thousand feet which the locomo- 
ive travels Another pen is electrically connected to 
the integrator, and makes a jog in its line every time 
he integrator measures one square inch. The remain- 

electrically-operated pens are used for recording 
ich features of the test as taking indicator cards. 

For handling coal used by the locomotives under 
est, a very complete plant has been installed 3ot- 
tom-dumping railroad coal cars are run in on a 
track beside the test building. They are dumped into 

large hopper, and from this the coal is carried by a 
bucket conveyer to two elevated reinforced concrete 
pockets, each of which has a capacity of about fifty 


Each coal po ket is provided with a hopper cut- 


tons 

off gate at a convenient height above the main floor 
if the test building. Coal from the bins, as needed, is 
lischarged through the gates into wagons holding 
ibout 1,000 pounds each, which are run over weighing 
scales, pushed out to the locomotive, raised by hy- 
draulic elevator to the firing platform, and then 


dumped 
discharged at the pit 


Ashes from the locomotive are 
level, placed in wagons, and removed 

A supply tank located in the corner of the labora 
tory supplies the water used in the locomotive boiler. 
This water first passes through a meter, the reading 
of which is used as a check upon the weighing tanks 
\ small motor-driven centrifugal pump returns to the 
upply tank the overflow from the injectors used on 
the locomotive 

So unique and complete is this big testing plant of 


the Pennsylvania Railroad, that rarely is there a 
week that passes when engines of other railroads are 
not tested because the owners of the locomotives lack 
the facilities in théir shops to determine the road 


value and capacity of their own transportation haulers 


For the completeness of this plant and the highly- 
maintained state of perfection the Pennsylvania offi 
cials attribute much credit to Mr. Theodore N. Ely, 
Chief of Motive Power of the Lines East 

+ 0 ee = 

According to L’Eclairage Electrique, traction by 
steam locomotives fitted with smoke consuming ap- 
paratus is to be temporarily re-established in the 
Simplon Tunnel, owing to the fact that the locomo- 


tives lent by the Valtellina Railway have given rise to 
cifficulties in Their dimensions them 
to act as pistons, and thereby deal of energy 


working cause 


a great 


is absorbed Further, on account of the condensation 


arising from the difference of temperature inside and 
outside the tunnel, the insulators deteriorate, and 
several motors have been damaged. Modifications 
which have been introduced in the motor insulation 


will, it is hoped, satisfy these special operating condl- 
tions. 
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Correspondence, 
Energy of Recoll of Guns, 
To the Editor of the ScienTiIric AMERICAN: 

In looking through an article on “Guns and Armor” 
in your issue of December 7, 1907, I happened to notice 
an erroneous statement which seems worth correction. 
The author of that article says: “At the instant that 
a 12-inch projectile is driven from the muzzle of the 
gun with an energy of over 44,000 foot-tons, the gun 
itself is driven in the opposite direction, backwardly, 
with exactly the same energy.” 


It is lucky for the designers of our gun carriages 
that this is not true. Of course it is the momentum 
of the parts moving backward which exactly equals 
the momentum of the parts moving forward. The 
energy of the projectile is vastly greater than the 
energy of the gun, for the simple reason that the 


former moves very much farther than the latter under 
the action of the effective force, the powder pressure. 
Puitie B. Aucer, Professor U. S. N. 
Md., January 3, 1908. 
o> +O@+-e 
Effect of the Manhattan Terminal on the Man- 
hattan and Williamsburg Hridges, 


AMERICAN: 


Annapolis, 





To the Editor of the Screnriri1 
In the issue of the 8th instant you published a very 
interesting article on the permanent Manhattan termi 


nal of the Brooklyn Bridge, and [I would like to call 
your attention to the effect of this improvement, not 
only on the Brooklyn Bridge, but on the Manhattan 
and Williamsburg bridges. 

In the first place, the plans of the Bridge Depart 
ment for this permanent double-deck Manhattan ele- 
vated terminal at the Brooklyn Bridge will cut off 
any possibility of an elevated connection between the 
Brooklyn, the Manhattan, and the Williamsburg 
bridges, and, further than this, elevated trains are to 
operate through the Center Street subway, interfer 


ing seriously with future extensions of the several 
Brooklyn subways, which must connect with and de 


throughout upon quick transit 


as the main objec- 


for efficiency 
through this Center St 
tive of all Brooklyn subway service 


pend 


reet subway 


carried 


At the present time, construction is being 
on by which the elevated railroad tracks at the Man 
hattan end of the Brooklyn Bridge may be spread, 
allowing two central tracks to descend at a sharp 
grade, which terminates on a curve at a station to be 
located under and north of the old Staats-Zeitung 


building, while plans are rapidly progressing by which 


municipal building will occupy the site above, 


shutting off 
frome either of the two upper-deck 
be built the plans of 


a great 
extending the elevated 
terminals, 


the 


any possibility of 


tracks 


which Bridge 


are to under 
Department. 
At the Manhattan 


upper level’ are to 


on the 
elevation that no 
the New York 
the Board of 
all transportation com 
applications for the 
Bridge, no use of these four upper 


Bridge the four tracks 
at 
be 


notification 


be such an 


feasible approach can arranged at 


end: and while Was sent by 


Estimate some time ago to 


panies, inviting right to operate 


over the Manhattan 


tracks is to-day physically possible, except by con 
structing an unsightly elevated incline on the newly 
acquired Flatbush Avenue extension, so as to allow 
the Brooklyn trolley lines to get to the upper tracks 
and then run to New York, and terminate at such an 
elevation above the street as would seem to preclude 
any chance of the tracks extending to the street sur 
face there 

Without any elevated railroad connection from the 
upper tracks of the Manhattan Bridge at the New 
York end, it has appeared necessary to the authori 
ties to turn over two of the lower tracks on the bridge 
for the Brooklyn elevated railroad, which is now 
designed to run through Flatbush Avenue from Fulton 
Street, and to descend near the bridge approach to 
the street level. so as to connect with these lower 
tracks of the Manhattan Bridge. 

Even with this peculiar arrangement proposed, by 


which the trolley lines in Flatbush Avenue extension 


pass up an inclined plane, and the elevated lines there 


are to run down an inclined plane on the Bridge 
Plaza in going to New York, the grade for the ele 
vated trains from the lower deck of the bridge to the 


Center Street subway is so steep as to be considered 
by the Brooklyn Rapid Transit Company prohibitive 
requiring the equipment of every car with high-power 
motors, and the proposed grades for the elevated 
tracks into the Center Street subway at all three of 
the bridges are practically the same. 

Such arrangements on the Manhattan Bridge are 
inconsistent ith its design and purposes, with its 


four uppe -level tracks originally intended for elevated 
service by an elevated connection in Manhattan 

At the Williamsburg Bridge a long-delayed contract, 
providing for elevated connection with the Broadway 
line, has been carried out, and nearly a year ago the 
Department of Bridges made a contract providing for 
tearing down about half a mile of the elevated struc 
ture at the Manhattan end of the Williamsburg Bridge, 





by which these Brooklyn elevated trains will u rut 
down to a station in Delancey Stree and ly 
through the Center Street subway io the o 
bridges. 

Looking for a- moment at our Brooklyn §& 
Loop Line, which is being built by the ci 
of the Broadway-Lafayette Avenue ubw ‘ 
Fourth Avenue subway, with the Coney |! 
sion, and properly of the Flatbush exten } 
it could also serve, it must be admitted th T 
tracks in the Center Street subway will be 1 I 
for these lines extending over the three brid 
for the Pineapple Street tunnels, which 1 
posed by the Public Service Commission 
tions of the Center Street subway To load tl ( 
ter Street subway with all the through ele. d 
vice as well, in the short Manhattan run, 
tions are at short intervals, must result in « )! 
which will reduce the capacity of both é LY 
especially prevent efficiency throughout tl! Ww 
extensi in Brooklyn This Center Sti 
was to be the nucleus of future subway ete 
provided in the resolution of the Board 
providing for spurs and further connectior 
Broadway-Lafayette Avenue line, and it see 
that the Center Street subway will lh d 
and that independent provision should be ma 
elevated service of Brooklyn 

The history of the Stevenson ele\ 
through the Bowery line and the old ( 
Engineer Martin for the Center Street lo 
is all pertinent to the question to-da 1 { 
action shoulc be taken leading to a ’ 
of this elevated service connection \ it f 
the Brooklyn lines. Objections to the double-de« l 
vated line proposed through the Bowe) ‘ 
pally in the great distance off Broadwa 
which a large part of the traffic would 
bridges, and from the fact that the ropositior 
so tied up with demands of the Interborough ¢ in 
that the Brooklyn interests could not be 
and treated on their merits A Center Stree f 
road seems to be out of the question, and it f th 
reason that we have for the past year urged t 
struction of the Baxter Street Elevated Bridge Lo 
which was incorporated at our ug ni t} 
amended Dowling Bill last vear It i Jan whi 
fs thoroughly practical as to line nd grad d 
ning through a street where the impro I 
generally unimportant, and where the ide ¢ 
elevated structure through Baxter Stre 
property may readily be carried thro 
way on Delancey Street or to an le true 
through this very wide bridge approa ro 1 fo 
this purpose by the city 

There is no more important Brook] positio 
to-day than this elevated connection in Man! an 
from the fact that it affects the utility « 0 tl 
present elevated service and the futu Way sé 
vice for Brooklyn. The Brooklyn Rapid Trar Cor 
pany were ready a year ago to pay a fair 1 il on tI 
cost of this Baxter Street elevated loop, with i 
able grades and alignment, and proposed furtherm« 
to utilize the available space under the ( 
trolley connection between the bridge Without 
elevated loop in Manhattan the city « not I 
upper tracks of the Manhattan Bridgé eleva 
service, and the utility of the Brooklyn i 
reduced to such an extent as to delight t} 
of city control of city utilities. Opposed ire tl 
Interborough and other private intere \ ) 
the crippling and permanent defeat o | ! 
attempted by the city at this criti i 
extensions for the city, and the public vuld cle 
stand these definite issues 

R. WALTER ¢ 
Consulting Engineer of Publ ) 
Borou Brookly! 
Brooklyn, February 13, 190% 
The Gnowth of Modern Steamships, 

The maximum size of ocean-going steams! 
doubled within the last ten yea and ophee 
frequently heard of continuou owtl ! 
apd speed. It seems probable, however if 
immediate future there will be little sé 
size or speed of steamships Speed dor 
some regard must be paid to the d 
channels and the capacity of drydocl Bet 
sels larger than the “Lusitania” ars 
niust be some assurance that the cal 
of the ports which they are likely to \ 
mands created by expanding commerc: 
met by increasing the number of vessel 
to it and by increasing the frequency of 1 

Every knot of speed added beyond a certai 0 
means a more than proportionate expense Arid t 
is not everything More than one of the tran la 
lines are noted for the roomy comfort of th tead 
slow-traveling boats, which neither pitel ndulv i 

transmit a constant vibration fror i 


rough seas nor 


engines, 
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CLOSING A 700-FOOT BREAK IN THE MISSISSIPPI 
LEVEES, 


BY PAUL J. BRAND. 


While the freshet of 1907 set no new record for 


Mississippi, yet they were of 
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tem, is locally known as a “crevasse.” 
the levee system has been perfected and strengthened, 


Crevasses, as 


have been occurring more and more rarely, but it still 
sometimes happens that a muskrat or crayfish will 
bore a hole through the base of the levee during the 
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Bridging Over the Deepest Part of the Torrent. 


tremendo mportan as showing that the great 
Father of Wate nay be curbed and controlled by 
the ll of American engineering, and that, thougl 
the swollen waters may, through the circumstances of 
some local defect, break through the long-winding 
leve¢ system, they can be turned back into their 
channel and, with no great delay, agriculture may be 


in these most fertile fields in the world 


r words, the high water of 1907 served to 
te that the levee system can be main 





its integrity, and that if a crevasse should 


occur, it can be closed, no matter what its width or 
depth, at an expense which appears small, indeed, if 
we consider the benefit derived by the affected area. 
To make tl subject plain, it is necessary to state 
that an immense section of the United States in the 
lower Mississippi Valley, along the Mississippi, as well 
as other stream is of alluvial formation, either en 
tirely or in part For its protection during seasons 
of high water, when the melting snows and ice and 


upper country come pouring 





down, swelling the Mississippi and all its tributaries, 
and rivers rise to stages varying from five to ten feet 
or mor ibove the country through which they run, 
high embankments of earth are built along the shores 
of the streams 

4 break in this line of embankments, or levee sys- 
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night, and the water, washing through the opening, 
will enlarge it with incredible rapidity and tear a 
breach through the levee, which, if not checked in its 
incipiency, will flood hundreds of square miles of farm 
lands. 

From Memphis down to the end of the levee system 
below New Orleans, there was in 1907 but one break 
throughout the long period of flood—the Live Oak 
crevasse, caused by a muskrat hole in a bank 15 feet 
high. This was closed at a cost, covering all expendi- 
tures, of $24,599.36, according to the vouchers and 
reports submitted upon the completion of the work 
by the Hon. Theodore S. Wilkinson, a former member 
of Congress and manager of an important group of 
plantations, who undertook the closure of the breach 
at the urgent request of the residents of the locality 

Before the work of closure was finished in every 
detail, the river had begun to rise again, and within 
a few days had returned to a 17-foot stage, but behind 
the closed crevasse, cane had been replanted and was 
growing, other crops had been set out, and all indi 
cations pointed to an exceedingly good agricultural} 
season. 

Besides the great gain in redeeming a vast stretch 
of country from the spreading waters, and indepen 
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Putting on Finishing Touches to the Closed Crevasse. 
































dently of its interesting feature as the first break of 
such magnitude successfully closed, the Live Oak 
crevasse was a matter of national importance, or, at 
least, of prime importance to the entire Mississippi 
Valley, for it served to prove the correctness of the 
theory of the engineers that the only way to adjust 
the slope of the river, to prevent the formation of 
bars and the consequent banking of waters and abnor 
mally high levels, is to keep all of the waters of the 
stream confined within the levee system. A crevasse 
naturally causes a more or less pronounced sluggish- 
ness of the river, permits the sand and detritus to 
deposit, and there follows a bar across the channel 
a mile or so below the break. Last year there was 
but one crevasse, and it was closed. The river above, 
between Memphis and New Orleans, showed the effects 
of scouring. In spite of the inordinate volume of the 
flood at Memphis, New Orleans was below her high 


water record. The next high water will be still lower 




















Dropping Sacks of Earth Into the Finished Cribbing. 


CLOSING A 700-FOOT BREAK IN THE MISSISSIPPI LEVEES, 


Driving Four Piles Simultaneously with Negro Labor 





tatic 
the 

rusl 
pass 
ho. 
mus 
was 
afte 


ou | 


ner 


ne} 
hoa 


Lo 








l! whose 


age, the river was still 
ome 6 or 7 feet higher 
than the country, and 
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Navigation will continue improving all along the river 


as the slope is adjusted and bars disappear, and if 

there should be any crevasses, they will be closed. 
Early in January of last year, the weather bureau 
pegin to send out warnings of coming high water. 


Hurried preparations were made in the various river 
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on the levee, on each side of the break, and the crib- 
bing curving landward, so as to form a crescent, 700 
feet in length. 

So far, the proceedings presented nothing novel, but 
it was the method of driving the piles, and the brac 
ing given them against the swift current, which alone 
made the closing of the break possible. In order to 
the difficulty of 
they might 


obviate driving piles symmetrically 


so that be solidly attached to each other, 
Mr. Wilkinson 


drivers, 


conceived the idea of building four 


pile connected with each other, and with 


places, the employment of trams had been out of the 
question, and all of the material had to be carried 


laborers on their shoulders. 
Another interesting detail is that it took some 60,000 
sacks of earth to fill the finished cribbing howing 


how necessary were the tramway and mule-drawn ear: 


Fully 20,000 sacks had to be replaced, that quantity 
having been found so defective that the rushing water 
washed the sandy earth out of them before they couid 
get fairly settled on the bottom. 

When the cribbing was finished, large quantities of 


rice straw dropped in 


were 


front of the breal 





districts by the United States and State boards of 
engineers, for much levee work had been undertaken. 
Ne Orleans, with its entire river front absolutely 
protected against the highest possible water, and 
with protection levees on all sides, was not in the 
jeast danger; but the city 

was full of Carnival visi 

to and the natives ee 
feared the moral effect of 

a crevasse far more than 

the pecuniary loss, which 


th knew must be com 
paratively small. But dur 
ing the night of Febru- 
ar 21, 1907, the news 
reached the city that the 
levee at Live Oak planta 


t twenty-five 
the river, had 


suddenly. So 


ion, about 
miles down 
n away 


small an agency as a 


krat hole had done the 
work. The river, then 
showing 19 feet & inches 


n the weather bureau 
gaze at New Orleans, or 
sult 10 feet above the 
ntry at Live Oak plan 


tation, poured through 








a barge outstream and 
this proved vel St 

iceable in assisting the 
sacking to seal up the 


break. 
All of this being fin 


ished, a row of heet pil 
ing, making a waterprool 
fence, was driven immedi 


ately in front of the crib 


bing, and the water wa 
completely shut out of 
the 
and 
March 17, the 


done in eleven da 


Live Oak plantation 
adjacent country by 
whole work 
being 

On March 21 


work wa formall i 

cepted by the Lafourche 
Basin Levee Board and 
Mr. Wilkinson wa pre 
sented with a gold medal 


in recognition or 1] 


timely 


services iif ‘ W 





the break with a mighty 

rush. A watchman had 

passed the spot but a few 

hours before but the 

muskrat hole _ underfoot 

S being steadily washed out, and within four hours 

after the levee gave way the crevasse was fully 

0 feet wide. Desperate efforts were made to hold 
ends with cribbing, built ouistream to break the 
ce of the current on the broken levee, but to no 
nose The spot was at the end of a long reach in 

the river, where the current came with all the impetus 


about five miles of straight headway After severa 


s of fruitless 


work, the crevasse was abandoned. 
ind the water spread over a vast region. reaching as 
up country as Algiers, opposite New Orleans, and 


over to the Gulf, where much damage was done to the 


tensive oyster beds of the State 

Then came the consoling forecast of the weather 
eau, predicting that by March 5 the river would 
nporarily fall to a 16-foot level at New Orleans 


her 


had 


news acted asa 


bureau 


and the 


e weat never yet missed a forecast 


the river wonderful stimu- 


nt Mr. Wilkinson was importuned to undertake 
task of closing the 
eak. He finally agreed, 


Bow View of the Whalebacks After 


hammers moved by hand-drawn ropes. By this means, 
four piles were suspended at the 


with the weight of the hammers, and 


time, let go 


Same 


simultaneously 


fastened into the bottom before the current could 
have swerved them, a work which would have been 
well-nigh impossible by any other means. Once driven 


into the ground, the outer pile was braced by means 
scantling, loosely fast 
bolt. The bolted 


pieces were pushed into the water along one pile, the 


of three pieces of wood, or 


ened together at one end with a 


bolted end down, the center piece fastened to the top 


of the pile, whose lower end was embraced by the pro 


jecting ends of the two side pieces, and these side 


pieces bent out to the top of the pile in the next row, 


to which they were securely spiked. 


This method, used for the first time in crevasse 
work, assured success. On several occasions enormous 
drift logs floated in through the break and struck the 
cribbing with great force; but the bracing proved 


They Had Been Cut. 





trace o: Tood wate 


behind the 


not a 


anywhere 





closed crevasst and the 
planter and the farmer were again working their 
fields. 
-- ee ee 
SENDING THE WHALEBACKS OUT TO SEA 
BY I Moss, 

The Empire Shipbuilding Company, of Buffalo 
cently had the contract for preparing thre whale 
backs—a steamer and two barges—for the trip 
through the Welland Canal 

The vessels, which had been bought by a _ Boston 
firm for the seacoast coal carrying trade, wer sen 
down to Buffalo from the upper lak« They were tied 
up in Buffalo and the work of cutting the vessels in 
two was begun. The photographs show the whale 
backs after they were ready The vessels measured 
285 feet in length; and it was found that en 
feet would have to be cut from each to make i hor 
enough to pass through the Canadian waterway rt 


back was carefulls re 


was no haphazard job. forepart of each whale 


moved and. the tion 





ter obtaining the au 
board 
t he 


and 


rity of the levees 
district 
had 


eparations 


eak occurred 
made to 


the 


were 


gin the work when 


ver would be down at 


e lowest and most ad 
ntageous stage to 
hich it was rapidly fall- 
It was found that the 


reak had by then at 


ined a width of 250 


et Even at the lowered 


here were channels 


vashed through the cre 


asse from 12 to 19 feet 
eep. Never in the his 
ory of the river had such 


torrent been turned as 


hat which poured through 











carefully numbered, Then 


the pieces wert tored in 
the after hold Che odd 
appearance of the shij 
as thus cut down at 
tracted no little attention, 
for the pilot houses pro 
jected over the bulkheads 
at which the hulls f 
cut in two 

The three ship the 
Bombay,” the “Bay Cit 
and the jaron a ! 


Buffalo 








but Mr. Wilkinson 


ssisted by Colonel 


ere, 
Sid 


ney J. Lewis of the State 
board of engineers of 
Louisiana, and Superin 

endent J. S. Landry of the New Orleans, Fort Jack- 
on & Ship Island Railroad, commenced the work on 
March 6, with the river at 5 feet 1 inch. 

In the absence of batture, it was found necessary to 


hold 
inner or 


framework destined to 
against the 
broken levee, the depth in 
the 


yuild the 


acks of 


cribbing, or 


earth current, on the 
the 


distance beyond 


and side of river, a 


hort break, being as much as 
75 feet. On 
ure in the form of a 


piling, was begun in a semicircle, both ends resting 


the engineers, a struc- 
with four rows of light 


lines furnished by 
bridge, 


Stern View of the Whalebacks. 


The 


SENDING THE WHALEBACKS OUT TO SEA. 


the 
remained 


that, although a few of piles 


main 


to be so strong 


broken, the part of the cribbing 


and the damage 


were 


intact could easily and quickly be 
repaired. 

Another entirely new feature in the closing of this 
for the 


distribution of material, and especially for the carry- 


crevasse was the employment of a tramway 
ing of the heavy sacks of earth, which were filled with 
the material of the top of the existing levee, the only 
available dry earth. Owing to the lack of solidity of 


cribbings constructed on previous occasions at other 


sows Before Being Shortened Were Similar to the Sterns. 


shortened left 

passed Port Colborne and 
down Lake Ontario nd 
the St Lawrence t the 
shipyard at Levi op 
posite Quebec Here the 
were docked again and 
the hull sections that had 
been removed were taken 
from the hold and rebuilt 
in place. Thence the ships 
sailed out through the gulf 
and down to their destina 
tion at Boston. The whale 
back, about eighteen year: 
ago, was heralded a 
revolutionize ir lal 


freight traffic. It was in 1891 that the first on 
crossed the ocean That was the “Charles W. Whet 
more,” of 3,000 tons. It was at first thought that 
they would prove to be excellent vessels for carrying 
ore and other heavy freight 3ut the quarters for 
the crew are uncomfortable, and uncomfortable also 
is the motion of a whaleback, for it rolls like a 
log in heavy weather. The great lake steamers that 
are now plying the upper waters, of enormous Ca 
pacities and economical to operate, have done much 


to crowd out the whaleback. Hence there are few 
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odd craft te be seen in these days, and those much power went into the first twenty-four hours, did work that was equi) 
‘ raduallvy being transferred to the shape of food consumed lent to lifting twenty million pounds one foot—or, ‘o 
! ve used for short runs represented by the energy state it otherwise, what was equal to lifting 3,5 
he ) ffic into electricity and measured a dynamometer. pounds (nearly two tons) to a height of one mi 
— a result, it was found that the rider actually delivered An ordinary laborer, doing average toil, develops in 
THE EFFICIENCY OF THE HUMAN MACHINE. 21 per cent of the energy that length of time an amount of energy sufficient ‘o 
plied—a very remarkable raise two million pounds one foot Whence it appears 
Te | to Prof Atwater idered that an economical that this human machine, who led in the bicycle cé 
\\ Unive to test the efficiency ictual horse-power only test, delivered as much power as ten such laborers | 
that is to sa the human heat value of the fuel expended! together 
re rough the mediun It must be considered, This may be regarded as representing the utm¢ 
ide eemed necessary that energy was necessaril) possible achievement of the human engine. O1 
( é It the man and hi ng his own internal mechanism fourth of the total energy developed, according 
huge box, special was his heart pump, which had to do its regular work; Prof. Atwater, was expended in overcoming the 1 
i and kept there nigh the processes of digestion sistance of the air through which the rider pass: 
lerabl ime, measuring mean fuel supply, and so likewise Crouching in a semi-upright posture, he exposed j) 
1 drink supplied, and even, a the body In all likelihood, according to Prof. about three square feet of surface to the opposing 
, , nz the air expired by the ib water, an additional 2 mosphere, and during the first twenty-four hours 
eril ithing The man was vended in this way. was obliged to overcome an air-resistance equal 
1 on a 5.000.000 — fe 
A I pounds 
i other wo 
to exert 
much pow 
as would 
| required 
, lift half a 
to a height 
one mile 
‘ Two 
sand a 
Ir seven 1 
were cove 
h by the win! 
us of the race 
w six days 
e iz nigl 
during wl 
period he 
i only fo 
pounds 
weight T 
loss doubt! 
represent 
body ti 
‘ which w 
The “Ergometer” Measuring Work by The Calorimeter Box Occupied by the Rider and the Recording IMsk hee tn 
Electricity. count as 
aving the 
} gestive 
it just that m 
yor} One 
h a rticula 
) noticed, b 
way, was 
the foo 
which ag 
es best wit! 
men who 
. part in 
t contest W¢ 
idi not the 
cal fuel for 
such as staré 
but food 
which furn 
ed large yp 
centage ot 
, stuff that gor 
1 ordinarily t 
) make mu 
and blood, | 
der these 
culiar circu 
stances th 
‘protein wa 
burned in the 
body as fue 
supplying en 
erg) 
Interior of the Calorimeter Box. Temperature A. Container for Soda Lime Which Absorbed the Carbonic Acid Expired. It appears 
and Moisture are Accurately Regulated. B. Container for Sulphuric Acid Which Took up the Moisture Exhaled. then. that the 
THE EFFICIENCY OF THE HUMAN MACHINE. human bod 
i runs with les 
o render the prison o erely the energy devel waste than any other engine No other machine 
t ee! wssible under the experiment gave convin nearly so economical, or will continue in operatior 
nstal which he himself generated more efficient machine for so long a time without wearing out, with so small 
iwhed to his machine that he will vield more an expenditure for repairs. The human machine wil 
‘ lation, the box wa of fuel, than the best steam outlast five of the most improved locomotives; it will 
h air, while the An athlete, says Prof keep in running order three times as long as a first 
nd made to pas 1 human machine of exceptional class printing press, and its “life” is twelve times as 
nit ! of soda ndividual, engaged in a prolonged contest like a walk- long as that of the newest type of automobile For a 
! , the carbonic ing match, will delive viven amount of fuel, it yields twice the work of 
ler lun which wa tained in the food he locomotive engine In short, it stands to-day unap 
l As alread more Conclusion on proached by any energy-producing contrivance known 
! i carefully weighed through systematic observations 2+ ore 
howing ust how mucl race. the experts engaged Tire Filler, 
oO d of beefsteak, a pound from the beginning to A preparation particularly suitable for filling pneu 
po i nd so o1 vas a simple tur night and day, and matic tires so as to make them puncture-proof, or for 
calcul t of uti fnel that food given to the riders molding, is obtained by heating together 1 pound of 
he 1 or semi-liquid, and samples were analyzed glue, 1 pound of molasses, 4 fluid ounces of glycerine 
other words, It was readily ascertained just how It was estimated that winner of this race, in and % teaspoonful of tar. 
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SHIPPING CAN FOR TRANSPORTING MILK. 
A recent invention furnishes an improved can for 
transporting milk. The can is arranged to 
milk, and has means for 























use in 


provide ventilation of the 





SHIPPING CAN FOR TRANSPORTING MILK. 


keeping the milk cool Each can is so formed that it 
will support a similar can above it, and thus the cars 
may be packed with tiers of cans without necessitating 
the provision of shelves or scaffolding to support each 
row. The details of the construction are best shown 
in the cross-sectional view The body of the can is 
Riveted to the 


these 


indicated at A breast of the can are 


a pair of handles B; handles are formed of two 
upright posts terminating at their upper ends in cross 
bars C. The lower end of the can is provided with a 
band PD, and this is adapted to rest on shoulders on 
Fitted into the 


the cross bars C of the can below 


neck E of the can is a cover G, which is of such 


form as to provide a receptacle for ice. Between this 
neck at one side channel F 


milk in the can At its 


cover and the is formed 


to provide ventilation for the 


upper end this channel opens into a slot in the lip 
of the can. A catch on the cover is adapted to enter 
the slot, and when the cover is partially rotated, the 


lug enters a transverse slot in the lip and securely 


locks the cover to the can It will be observed that the 
hottom of the can is curved to clear the cover of the 
can below it The lip of the can is braced by means 
of supports H. One of the illustrations shows how the 


cans are supported one above the other. A patent on 


this improved shipping can is owned by Messrs 


Joseph B. Whitehead and Timothy M. 
tello, Idaho 


Farrell, of Poca- 


+ ee - 


AN IMPROVED FISH-LINE FLOAT. 


An improved fish-line float has just been invented 


which is arranged to allow the line to be reeled up to 


the sinker without removing the float. The line is 


held to the float by means of a eatch with 
sufficient 


depth In the 


spring 
desired 
float or 


friction to support the hook at the 
accompanying engraving the 
bob is shown at A. The bob is of the usual egg form 

is cut the full length of the bob to 
B In the 


recess is formed, in which the 


In one side a slot 
receive the line upper end of the slot a 


spring catch C is se- 


This spring is formed with coils which over- 


cured 


AN IMPROVED FISH-LINE FLOAT, 
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hang the slot. The coil is drawn to one side to admit 
the line B, and then the latter is caught between the 
At the bottom of the float, as shown in Fig. 2, 
D is provided. This consists 


coils. 
an auxiliary line holder 
of a bow-shaped spring, the 
each other to form a contracted throat near the bot- 
forced through 


arms of which approach 


tom of the slot. The line is merely 
and is thus retained in place. It will be 
grip the line and 


this throat, 
apparent that the spring C will 
press it against the rear of the slot, 
through the bob. If it is de- 


thus preventing 
it from slipping freely 
sired to increase the hold on the line, the 
may be squeezed so that the coils will be permanently 
will lie 


spring C 


compressed, and its individual coils more 


closely together. If it be desired to attach the line 
to the bob so that it will not slip through, 
around the vertical 


even under 
hitch may be taken 
shank of the spring. Mr 
Burlington, Vt., 


tension, a 
James S. Denning, of 41 
Spruce Street, has procured a patent 
on this improved float 
- — po 
A New Material for Static Electric Machines, 
A recent 
used as a substitute for glass or hard rubber in static 
induction generators. It is claimed for this material 
that it will not collect that it will 
speed without and that 
than either 
material is formed as follows: A non-conducting fib 


invention provides a new material to be 


moisture, revolve 


at high danger of breakage, 


it is much cheaper glass or rubber. The 


rous mass is roughly formed into the shape and size 
machine, and it is then immersed in 


until thoroughly 


required for the 
a bath of melted sulphur saturated 
after that the material is placed in a mold of proper 
shape and make a 


until cool, in order to 


and compact plate. The quantity of the 


pressed 
smooth, true, 
static machine depends 


electric force produced by a 


largely on the speed of the revolving plates, hence the 


advantage of this new material, which will withstand 
strong centrifugal force. All the insulated parts of a 
also be made of this material A 


static machine may 


patent on the improved material has been granted to 
Mr. Henry B. Todd, of Meriden, Conn 
— ++ore — 
Bridge Testing in Egypt. 
After 


largest bridge 


being for three years under construction, the 
has been completed. It 
Rodah, 


found Moses 


across the Nile 


connects Cairo with the island of where, ac 
Pharaoh's daughter 
Rodah Bridge, o1 


(taking 


cording to tradition, 
in his cot among the rushes. The 


as it is sometimes named, the Ghizeh Bridge 


the name from the district it will serve on the west 
bank), has a length of 1,740 feet and a width of 65 
fourteen spans and a swing span ol 
motor. When 


feet There are 


209 feet, which is turned by an electric 
this swing gives a clear span of 7) feet on eithe) 
The official 


took place on October 9, 1907, the 


open, 
side of its pivot for the passage of vessels. 
testing of the bridge 


whole of the bridge, span by span, being subjected to 


a weight equal to 400 pounds to the square yard. To 


make the test the footpaths on either side were piled 


up with sand, and over them a couple of locomotives 
and a score of wagons ran on an improvised railway 


The roadway was occupied by twenty tramears, each 


bags of cemen wate! 


filled 
These were on the 


loaded with large twenty-four 


with sand, and eight 


bridge for the whole 


carts, twenty dust carts 
steam rollers. 
of the day, and were left stationary each span 
while the 


sovernment 


over 
records of deflection were made by Egyptian 


officials. The test was concluded by a 





ort of “gallop past” by the whole mass of tramecars, 


water carts, sand carts, and steam rollers, moving as 
full speed ef, and led by, the 


third 


one body at the steam 


rollers. This is the bridge to be constructed 


over the Nile at Cairo 
> +e+=> 


SAFETY CONNECTION FOR GAS STOVES 


The customary method of connecting a gas stove 


with the gas supply pipe by means of a flexible tube 


is open to serious objections. The connections are 


apt to work loose, or the rubber deteriorates, causing 


a leak, and when the gas is turned off at the stove 
the pressure in the tube is liable to force one or the 
connections off its nipple, allowing the 


Furthermore, the flexible 


other of the 


gas to pour into the room 


tube is liable to come into contact with the hot stove 


and be burned. To obviate these difficulties, it is pro 


posed to use a metallic connecting tube, and a recent 


invention provides a simple means for connecting this 


tube at one end to the service pipe and at the other 


to the stove. In the accompanying engraving the con- 


necting pipe is shown attached to the gas supply 


pipe by means of a swivel coupling A of well-known 


type. At the opposite end the pipe is coupled to the 


pipe C of the gas stove by means of a simple 
mechanism B. A nipple 


threaded on to the 


supply 
formed with a tapered open 
Pivoted to this 


provided with a central 


ing is pipe C. 
nipple is a bifurcated lever, 
pin which is adapted to engage a cam E formed on 
ends F' of the lever are con 
yoke H. The latter 
tapered head J of the con- 


the nipple. The lower 


nected by links G@ to a bears 


against a shoulder on the 


necting pipe. By swinging the lever B toward the 
ight, as shown in the engraving, the crosshead &# 
draws the head J into firm contact with the nipplk 
thus coupling the connecting pipe to the sto upply 
pipe. The pin which bears on the cam £ is pressed 





SAFETY CONNECTION FOR GAS STOVES. 


into engagement therewith by meat f # spring in 
the cap D The cap is threaded to th hank of the 
lever, so that it may be adjusted to r« 1 t] en 
sion of the spring It will be evident that is method 
of coupling prevents the parts from workin: oost 
and to avoid tampering with the coupling tl Dp 
may be firmly screwed down, so as to exert a strong 
tension upon the pin and make it diffieult to throw 
the lever to the release position The inventor of. thi 
gas connection is Mr. Herman E. Loebe, 4% Greenvill 


Avenue, Jersey City, N. J 
->-?o-> - 
MICROMETER ATTACHMENT FOR CALIPERS AND 
THE LIKE 


Pictured in the accompanying engraving i 1m 
crometer device adapted to be used with outside and 
inside calipers, measuring rods, and the like, to e 
able the user to accurately set his tool to a desired 
dimension The device consists of a head A formed 
withasplithub B. The hub is internally threaded at 
is adapted to receive a screw rod (, which carrie i 
thimble D). The thimble ) and the hu B are pt 
vided with the usual graduation to indicate the de 
sired measurement A clamping screw FF engages tl 


split hub B. so as to securely clamp the hub onte 


screw C after the thimble has been adju d Th 
outer end of the thimble is formed with a knob adapt 
ed to be used to contact with the artici which is to 
be measured. The head A is provided with a cent: 
ypening adapted to receive a clamping bolt /} 
shown in the sectional view, Fig r} bolt # 
provided with a transverse opening, into which on 
arm G of the caliper may be inserted, then by tighten 
ing the nut on the bolt the arm will be clamped 
against the head Fig. 1 shows the method of usin 
the device on an outside caliper The micrometer de 


vice is clamped to one arm of the caliper, and tl 





article to be measured held between the contactin 
knob of the thimble PD and the othe arm of tl 
caliper The caliper can then be et to the exact d 
mension required by turning the thimb! wd in 
paring two articles the difference in si may readil 
be determined In Fig. 2 the method of applying the 
attachment to an inside calip shown. and it will 
be apparent that the device can with eq I weilil 
be applied to a measuring rod for use in making cer 
tain measurements The inventor of this de 

Mr. George Koffskey, of 3421 Dauphine Street, New 


Orleans, La 
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1 do« ( in cars hen], - - x * * : 
' etnies » 7 | fe w moments the filament will act as if mag léme de Panama (détroit libre, large 
gr ne ‘ ke hich can be easily : : pi es 
; i nes“ anal walel netized and remain bent toward that side of et profond). Par Philippe Bunau- 
Vachines and Nechantcal Devices, . : ‘ mage fe , the lamp On turning out the lamp the fila Varilla, ancien ingénieur en chef des 
GEARIN« \ MA Ola \ , ' holds the a jment returns to its original position. We of ponts et chaussées, ancien ingenieur 
: ‘ ‘ \ i i ‘ VE locking ns 1olds the do > 7 
\ frat wher W j; course understand that by rubbing the duster en chef du canal de Panama (1885 
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& ’ . y ; 1 , 
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. rt v i ft ra ind with a ig +} > > } ‘ > 
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MILI ‘ ORKS . g , ' t remote fr ie face of tl 
y 34 : , esos ce —— from the fa - on ime purpose and produce the same effect INDEX OF INVENTIONS 
{ i t } | " ° } 
“ v ¥ ‘ \ “Ss PIN) The electricity of the duster attracts the fila 
: I I : ‘ . tt nt when the current of electricity is flowing For which Letters Patent of the 
, _ } K piace. through the lamp Electricity and magnetism 
Means aid t drawing the ra base dowr hroug ols P as if » ols | ¢. 
rk » that ted os i nd al - nj 2ct through glass as easily as if the glass| United States were Issued 
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se of the duster and lamp 
uk t nd al; emnsitek thé ith Gensane the sal (elh ee for the Week Ending 
peculiar 1) mec! ployed! from the tie when desired (10674) S. A. asks how to bleach 
ad s sponges. A. Sponges should be soaked in February 11, 1908. 
! d warm water, and weli-cleaned. To two gallons 
: ! ! I Pertaining to Vehicles, warm water add 1 ounce permanganate of |AND BACH BEARING THAT DATE 
tn AW without . : the! BRAKE-HANDLE Fr Ww LECHNER,| potash, 3 grammes Epsom salts. Soak sponges 
cutie \ = Che invention relates to a han-]in bath about 30 minutes, then wring and rinse | [See note at end of list about copies of these patents. | 
PAPER-MAKIN¢ MACHI J I) idapted for use in the operation | out Add 7 per cent hydrochloric acid to 2 
PON iz Bou Bw, ! Pa Frat f plurality of different mechanisms More} gallons water, add also 4 ounces hyposulphate , : 
‘ 1 plate 1 . : - * } aie Soak nics 1 bleached, and rinse Adhesive cc-nposition, M, Smetana 
Ma ‘ of the ty dj ne larly i elates to a handle adapted to] soda Soak sponges until bleached, and rinse. Adjustable table, J. C. Lewis........ 
es ' A ‘ ! t ised in connection with vehicles for operat-| Raw sponges vary in yielding to the bleaching] Air brake apparatus, H. F. Bickel... 
he web of da per i ‘ g the brakes and other mechanism which] operation, and the bleacher must use his judg rene gy BD 7 : oo Sees sie 
cloth is transferred to a s nd wir th’ may be used in connection with the vehicles. ment in adjusting the strength of the baths Annealing furnace, metal, R. H. Ward. 
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Apparel fastening device, wearing, L. E. Door check, A. Cairns ...........++. Joint binder, E. C. Glardon ............. 879,097 | Ribbon fastener, A. H. Gardyne 
Smith . Cs evesnees ce eeceseeeeeses 878,678] Door check and spring, combined, W. Journaling device, N. S. Bok. o. 878,860] Riveter, pueumutic, J. Keller 
Asphalt ripper, ss Hee hearers we .. 878,638 RT eS ep eee en oe ners we 87? Keg for white lead, sheet steel, Cc. Stoll Riveting tool or engine, W. L. Lindsay 
Auger head and reamer, combined, B, J. Door holder, G. Buschur berg RS aN ie , paiva }| Roasting kiln, J. Zellweger 
EE < woos. 5-6: 5.45 ond > +:ceRRN ODS S 879,075 | Door lock, W. A. Markey Key soc ket, “H. Hubbell Rock cleaving machine, J, Piers 
Automatically locking box, F. C. Few . Door, metallic, J. E. Fox ae ave ‘ Knitting machine dial, H. Gare unt. re 4 Room rack, hotel, | Muschenbein 
Automobile, L. M. G inay-Belleville Draft equalizer, C. P. Dyar.....cercscoess 878,! Knitting machines, sectional plaiting de- Rotary engine, G. A. Dibbell 
Automobile door hinge, rf. Robinson Draft equalizer. L.. W. nab. an er ana palace 7 vice for straight, P. Guenther....... . 878,724{ Rotary engine, F. E. Penington 
Automobile driving mechanism, H. K. Ho Dredge bucket joint, A. T. Fraser... Lace and similar fabrics, machine for Rubber boots and shoes, manufacture of 
MPOM cs cccccncvecessdacscces esas Dredging bucket and hoist for same stretching and pressing, A. C. Dee..... 878,712 India, A. Schulz : 878.749 
Automobiles, apparatus for making seat angular, C, H. Gunn Lacing attachment for shoe trees, J. A. Rubber footwear, machine for muking, \ : 
bodies for, M. H. Kashian...... . 878,636] Drill post, coal mining, P. Rommes....... Wallace. ' ; 878,581 c. Squires . : : “s R78. 57 
Automobiles, etc., driving mechanism for, ‘H. Dropper, Phelps & Glines......... 878,668 | Lamp filament and its manufacture, electric Sad iron, electrically heated, Hertzt» & sans 
K. Holsman ...... , , Dust separating and collecting appar: tus, incandescent, F. M. F. Cazin.... . 879,085 Wohl ike F . 870.040 
Baling press, L. B. Metealf. eT 578,978 A. Knappenberger .................... 878,640] Lamp luminant and menufacturing it, ele« Safety device, I Liptai STS, UH) 
Barium cyanid, production of, Bosch & Mit- Dye and making same, azo. Julius & Fus- ic incandescent, F. M. F,. Cazin.... 879,083 | Saggers and the like, die for G W“ 
tasch .....6+-. seeeeeee . -. 879,030 BENEZKET «26. sees eeees sevececes railway, J. F. MeCann........ 878,986 Thomas 
Sark from logs, machine for removing, G. Easel, artist’s, R. F, Maynard. process and product, manufacture Sand blast apparatus, J. F. Hay 
S. Witham, Jr. ceeeee +s 878,848| Egg boiler, H. H, Chesbrough , filaments in electric incandescent Sanding, abrading, or polishing ma 
Basket hendle, J. Higman ....... .... 879,103 | Egg boiler, automatic. L. Leclerc..... 879,057 > oe Ce ahascece : .. 879,084 W. J. Maddox . S78, 040 
uring, ball, A. T. Matthews... Electric bracket, swinging, J. F. Brown... 878,498} Land clearing machine, W. M. Seymour, Sash balancing devic« A. Mole 878,08 
Bedstead, wardrobe, Ingram & Hinton... Electric heater. W. R. Whitehorne..... 878,919 reissue .... os eee Sash fastener, window, E, B. De La Matyr &7S8,781 
teet puller, Prue & Charlton.. Electcic installation working with turbo Lantern, top draft, W. E, Fresh. Sash lock, J. G. Keit R78 RRB 
879.078 


dynamos and accumulators, M. Grob... Lasting and tacking machine, shoe, H. A Sash los . J. H 





Belt, H. J. Reynolds 











































































Belt, endless conveyor, I. F. Ms: anning. Electric wires, tool for, H. B. Barnes ” Sallard matastel Sash lo or wind I I Vande 
Belt evener, conveyer, F. Martin Electrical distribution sy R. 8. Me Letter, sign, Wiley Were r 878,007 
selt fastener, G. M. Harrison sane iscusindeseevess .. 878,661) Level, G. N. Saegmuller Sash, metal window, A. H. Sissor STS, 8c 
Berth, ship’s, F. L. Ames .. . 878,852 al vapor. & : amp bell & Lifting jack, F. L. Gormley Sash, window, W. F. Kiesel, J S7TS.40, STS8,541 
Jeverages from pure hemoglobin and fet Vatts .. TPT E COIN eo ee .--» 878,710] Lime hydrating apparatus, ¢ Ellis Sawing davies I r. Davies 879,038 
mentable sugar, producing vinaceous, F. Elevator safe ty ‘appliance, F. M ‘Ashby .... 878,489] Liquids, separating the moisture from the \ Seaffold, adjustable, E. H. Samuels STS, 874 
G, Sauer rrr ‘ ....... 878,900] Elevators by means of a switch. system constituent solids of, L ( Merrell Scale, computing, F. M. Engelhardt STS, G20 
Binder, I. F. Rubel - er 4 . 878,746 for controlling the motion of electrical- Me. 6s ken we as 878,977 { Sc arf pin, E, G. Knooy 878. RRS 
sib, M. S. Thompson ... ‘ . 879,124 | ly operated, W. Baxter, Jr . ° . 878,496 | Loader, V. Landho im ‘ ‘és ‘: 878,641 | Screen See Wire seree! 
Bit, G. Harris ... es ‘ ‘ .. 878,798 | Endoscope or other — al instrument, R, Locomotive, compound, | Ww. \ von } Seeding machine draft mechanisu ( a 
Blind tenon, C, Miller iar 5 ; . 878,979 H, Wappler - os ioe eee -<s . ST78,917 Sorries, reissue. ss 12,751 | Pelton RTY.116 
Board, See Ironing board, Engine, R. M. Downie a4 ie 878,783 | Loom for producing textile fabries, Beau | Separator system, pueumatic W s Os 
tjoat, twin-screw submarine, L. Y. Spear Engine attachment, trac tion, V & andh ‘lm 878,642 mont & Hollis 878.707 borne . 5. 665 
joiler, E. E. Larrabee ‘. Engine fuel feeding mechanism, l Loom shuttle tension device, E. Gerhardts 878,720 | Sewing machine attachment, B. Fleig S78,718 
fjoiler tube cleaning apparatus, : combustion, F. W. Brady 878,934 | Loom stop mechanism, automatic, Lovering |} Shade edge holding device Pr. d Phom 878,000 
Weinland .. Neubans ... 878,583] Engine igniter, gas and gasoline. ; & Pelletier : ' 87 ; hade roller bracket, A. H. Fleming 78,624 
Bolt securing device, split, J. J. Souder... 878,570 Voigtlander .. ates eR , 878,694 | Loom, weft replenishing, A. J. Jackson S7 naling device elastic 
Book, record, F. O. King : .. 879,109 | Engine vaporizing “de vie internal combus | Loom weft replenishi: mechanism, J tim 878,763 | i Ss. Bok 878,850 
Boring tool, earth, A. Beldiman .......... 878,856 tion, F. W. Brady.. Suibana aracoceredede 878,932 | Mail bag catching and delivering mechan | I A. Probask STUOt4 
Bottle conveyer, W. Stender Terre re. 878,684 Engines, magneto elec tric igniter device ism, E. W. Fix. ‘ . . 878,623 | Sheet feeding apparatus, A. B. Dick 878,614 
Bottle filling apparatus, D, J. Davis....... 879,133 for explosive, O., Carlborg .. ....-.. 878,935 | Mail carrier, R. P. S70 125 |} Sheet materia machine ft tu ng tl 
Bottle, non-refillable, M. W. Pitner 879,000 | Engines with four ecvlinders. starting device | Massage apparatus, ( C 879,041 | edges of, T. ¢ llook S78, 32 
Botth, stopper, M. Anderson, Jt ‘ 879,024 for explosion, H. Saurer Massaging the hearing organs, apparatus Sheet material, mechanism for turni 
tox, A. S, Ray eureaad ...ee+..+ 878,896] Erasing device, J. 8S. Rapson | for, A. Zund .. , edges of. T. C. Hook 878.0 
SZoxes, machinery for use in spent wire- Erasing instrument, I * ‘ aendie | Match safe, H. L. Beach Sheet metal gauze or grating, M. W i 
bound, J, J, Miller ..... eekaaah as 878,737 | Exercising apparatus, E. A. Letzkus....... Measuring instrument, optician’s J M ner 878.909 
Brake mechanism, H. E. Coffin .... 878,506] Eyeglasses or spectacles, G. Bausch........ | Coghlan ‘ se eles Shoe fastener, J. Hulin STM, 
Brake-setting mechanism, automatic, W. P. Fabric, R. A, Dunning ae en ae ae ne Mechanical movement, R. T. Johnston Shoe ironer and treeing machine, rotary, I 
Byrd .. , Seceaue Se Cee Py 879,032 | Fabrie cutting machine, A. Heil ......... { Medicated stock salt and making the same, B 1 letcher S78, 788 
3rooder, J. A. Jocoy ... er aa aan taiieantad 878,635 | Fabrics, apparatus f inverting tubul P, | M. von Duyke . 879,070 | Shoes, electric heated hand molder f till 
Brush, B. C. Bryant .....cccccce ae 878,606 7’; cae NE 64-3 5cl-ae 6b 09 aeee emaeee of ,995 | Metal bodies, apparatus for producing ing. A. Thoma N78. GRS 
Brush, J. F. Seanlan .. Fan, automatic, SB; BOOOOR sconces 36 | compound, J. | Monnot ka 878,984 | Shutters, operati device f tiexible roll 
Brush, cleaning, $§ =, OO, We. Ws Bee OWE 606.05 00csnesees ’ d | Metal, cast, R. C, Totten .. a A . 878,691 | E. H. MeClo ud 878,650 
Brush, fountain | Fastener, A. G. Mead a re 7 Metals, apparatus for uniting, W. H. Cole S7S,869 | Side frame and j nal box, G. G. I vd S7A.S8 
Bucket, clam-si | Fats, oils, and the like. extracting. E Metals, uniting, W H. Cole.. ‘ . S7TS.86S8S | Sifter, ¢ D. Ms STs ; 
Zuckle, B. Bixby oe Me  sandcee er . eae Metallurgical process, Von Kugelgen & Sign, advertising t « A. | r S78 7 
3Zuckle, harness, D. C. sley Feed regulator, W. Engelbrecht.. | Seward . : oe iis 878,966 Signal, E. A 870.008 
tSuckle, harness, D, H, Young Feed regulator. M. F. Williams. 7| Milk cooler, J. W. Jones | Silk, treating x L. Sis STS, ! 
juilding block 1. Rhodes >| Fermentin wer. ale. and other ferme ntable Mining , machine, B t. Merrill 76 | Single rs mot J. J. Wood 878.9 
Burial case, C ie ° liquids, H. H. Freund.......... Mirror fastener, . B. Snell. s I A — 7X8) 
Burial casket carrier, L. H. Mo tre Filing box, E. C. Holland Molding machine, W. W Doolittle. | NTN. G7 





Molding m 
Mop wring 


Fire escape, portable, B. M. C. Walter... 
Fire extinction, ete., multiple way valve 





Surial caskets, face plate for, Né tional Cas- 


chine, Rathbone & _Crossidy 
ket Company, reissue J 


a J. McDonald. 





























































































































Zurner, York & Youngman.. applicable to devices for gaseous, T. A. Motive power, H. K. Hess... siciie koe Baker 70,08 
jutton, cuff, G. W. Dover | Clayton és PO er Motor controller, electric, P. N, Jones. | , swit 
Sutton, mechank al, F. Stashko Fire guard, C. H, Reeves . ; steee Motor meter, electric mercury, J. H. Hodde ’ ou 
Suttoning device, ollar, F. Bailey . es Fireproof buildi cement, P. Timofeeff.. Motors, system for centrolling the operation | Soap dispenser, liquid, G. A. Schmidt STS. THO 
Cabinet table, kiteh pn, W. A. ¢ ampbell... Fish stringer or holder, O. C. Guilford.. ! of electric, T. E. Barnum.. 878,855 | Socket shell cap fastening, H. Hubbell & O34 
Cable te ——. bg B. Cook : | hed trap, ;, A. Murdoc sh bs aacek 7 | Musical instruments, pneumatic action for | Sofa or settee and pool or billiard table 
Cam, g. C. faught... ° ss | Fishing rod trimming, LL leeler. C. Maerten, Jr. ... Sora 879,110 | combined, J. N. Melntirs R78, 555 
Camera shutter release, C. ¢ Little....... | Floor system, T. Schillinger . Nail polisher, G. E. Hopkins... ° 78,881 | Soldering and branding iron, electrically 
Camera, stereoscopic, M. Vincent | Flour bleaching apparatus, G. B, MeF: * | Nailing or pegging machine, Peters & Det | heated, Hertzberg & Wohl S78. 052 
Can feeding and righting machine, M. D. ao a: a ; land seersae : . Si » Ananian . Re . Soldering device, 1 J. Ferner RTS. G22 
Blakeslee .. - ‘_“ es : piped — re, Oo Rtoese a Besasaetss os reese BT | Navigation, instrument for use in, H. |} Sound records, production of dist 1 HH 
Cane cutter, E h ibbler ° coce BEY, | Folding seat, J. 4. Miller ° . ° S7S,SS% Mooney ae Macdonald 878,547 
Cane stripper, B. E. Baglev 878,928 | Form for garments, presser, J M. Stein.. 879,017 | Necktie fastener, G. Le Sound records, yielding matrix f \ i 
Car, mvyertible, E. T. Robinson... a 878,899 | Framing automatic, ‘ 878,605 | Needle threader, J. H ve Emerson : S78 
Car fender, FE. F. Normandin .. 878,991 | Friction kK. S. Brec _—e > . 878,766 | Needle threader, L. V. Rhodes | Spark plug protecting hood, D. B. Mill S78,55 
( . Ha 4) Fruit and ve able cutter, D. Net, landing, Holmes Spectacles and eyeglasses, manufacture 
{ 3 . wi . . .* . Oil burner, C. Evens s f W A. Coates 
( Kiesel, Jr | Fuel, machine for manufacturing pe: Oil burner Reed M. Steek 
C: | Kellond b6 Me 0:0:6 90:0 9-8/0 Oil cup, J. W. Kyle H. T. Dunbar 
( Gibbs | Furniture fastener, Sprout & Kester. Ore concentrator, E. M. Jahraus S. Childs 
( Robinsor i Furniture, store, Bailey & Kelsey Ore concentrator, dry, G rolmie itic \ J. Ing 87S ‘ 
( “T hg ny Galleys, end ey ~ oO. L. Carter Ore dredging and separating apparatus, e escape et | i. RB 
( 8,30 Game apparatus ; Cook P Stevenson & Cook . en NTA, NE 
( sp a rarment supporter, J. M. Johnson | Oscillating motor, H. F. W, Falkenberg ( W. Colbe SiS,44 
, 878,500 | Gas oa automatic water level con Oven, baking, F. Kemptet | Stamps 1 similar devices, m f 
( r 1 cane — for water we oreted of, A. Bil Oven grate, I, Slapo | iftixis I Fidell 8,514 
‘ , a ae 878,596 ouez.... a ‘i im - 878,858 | Oven, knockdown, W R. Jeavons Stand See Wringer st d 
Cars. interior finish of steel railway, Gas engine, W_' Ma ixwell ma eas rr 878,858 Packing of pipe joints, G. F. Miller Stationery novelty, W W MeNaug 78 
F. Kiesel, Jr. ‘* . Gases, separati of, J. Dewar. . . plete Padlock, combination, N, Tobias Steam boiler, W. ¢ Pfeifter S7S 
nated liquid, H B. Brehaut | , T. J Hight wel soe . See ee $79,049 | Paneling, H. F. Hecker... ou oe } Steam e1 gowski S78 
ureter, L. Anderson .. ** 15,40 ‘ing, ( Campo ... eran ‘ S78,< 502 | Paper cartridg Miller & Dreistadt }Steam generator, Del Mar S704 
7. A. GCabli . ° ée- 878,410 | Gearing, B SS ee — 4 oa 879,108 | Paper clip, J. S. Root . es . eee 879,007 | Steering ( Bers N78, 708 
for eughent n engines, W. H. ” * Gearing, 0. Carmat 78,609 | Paper clip or fastener, C. R. Bleakney 878,497 | Still for g turpentine frot gum 
I ugh a nes ° 878,524 Gearing, transmission, B. Cribb... Gate 878,611 | Paper for use in typewritten work to ob ind rosin, G. EF. Williamso: S78. 701 
Carding engine, travelir g flat, Kip & 1 Se 884 Gearing, variable peed, M. Coffee....... 879,086 tain manifold copies, A. J. Farmer 878,717 | Still, multiple condenser water, J A. Pow RTS 744 
C: ‘ Coa T. Gok le . tees oe 878,048 | Gluing lamp, E. Barker — , Paper making machinery, Wolf & Tid- _ Stirrup, saddle, E 1. Turt STS, 737 
Cs ding, Pears: e -- 878,8% Governing device tutomatic, G. M. RE ss > 878,849 pulverizing, L. K. Forsythe S78.515 
C: T. Car i e a 879,081 ——— ag — J. V. Rice, Paper - machines, roller press for, 1 fixture, G. A, Lindke STS, 044 
( ock and brick machine, S M. Grader, road, E. Lee . P. i ioe -e ; 878,946 camp, I M. Boughton S78, S62 
: : . F 78,542 Grain mill, S. Vessot ... . Pen, stylographic, a Ullrich. . ay , ST is/14 fi i W Yn I R78 04 
Cement block machine, 878,945 | Grain shakers, strain equalizer for, - Penholder, H. C. Hart ... - oil, W. TH. Wilder STN. 
Cementing and snipping rin rotary de ‘ ere ee 878,597 | Penholder, T. N, Goffe 8 pipe hange nd support, H. 1 s i 
HL. I. Tllingwe rth asia . . . 878,959 | Gram e record lets, making, H, &. : | Pe mel ‘ mm. Ww = Cushing... $6 ) d strap ; = ce 2 bt ed, W. P. ¢ 
Centrifugal machine, W. L. D’Olier . tl Be - ea sane 878,931 | Percolator, J. Gaunt . . vert 87 
Centrifugal ae journs support for, nani =, F. a we i ae .-. 879,026] P: string frame, upright, H. Ziegle ) rning and stretching machine y 
K. K. McLeo ; : aa ‘ 49,119] Gun, uir, D. F. Polley .......... 878 P metal sheet, M. W. Cluxto . Jones, Sr S7N.S 
Chain, H — _Ne whe 878,989, 990} Gun rest, J. Jeranek ....... ea : Pilo Fe Mowe & Cammett (rises + Stuffing machine, J. I Alle STN. 76 
Check hook L 878,865 Gun sight, adjustable, L. C. Bevier.. | Pin. See Clothes pin Suit or samy cases, locking and | 
Chimney < Be Ww. cece 878,811 | Guns, collimating sight for heavy, E. L. | Pipe bending machine, L. H. Brinkman... 878,604 porting means for, H. Wennerstror 878.698 
( huck = M: “Cai ss - - ve base hgeed - Bangg ° ss ae . are nike — topping gm mg ( © Strutz. 878,685 | Sulphur 3 ge sulphur bearing gase rec 
Churn, ollin Porte ee 78,958 alftone cuts, makir I a ochran.. is isto safety device ! Stone os 879,018 ery » S. Smit 
Clamp bar, . Barker .. : ‘ sees 878,492 Hame fastener, T, Pangurn...... S78 Planing machine, han ‘ J. R. Thomas 878,911 | Supervisory apparatus, K Fried 
Clock, = etric , Friedm: an ‘ 878,877 | oom eo * oa _— 879,098 | Plant supporting stick, adjustable, H. & Supporting device, ¢ A. Hopkins 
Clock sey anc securing device ‘ee ammer, bush, 4 *ine os eesece S78 { A. Heubner .. ‘ 879,047 | Surgeon's knife, R. K. Gregory STM 
watchman’s, A. A, Newman. ..878,739, 878,740 | Hammer, pneumatic, J. Keller.. : 879,106) Planter, J. H. Kennebrew .. , 878,536 | Suspenders, H. Coutl S78 
Clock marking device, watchr " A. 2 Handle brace, W. H. Coldwell. S78,867 | Planter, W. A. Heublein 878,628 | Swing S78, OK 
Newman .. rere re rr ft yor 878,7 42 Harness rosette, E. A. Pflueger... ..... 878,893! Plate holder, G. B. Hall.. 879.101 | Swi sle 878,591 
Clod crusher, D. Lumsden a --... 878,887 | Hat holder, M. F. Ma-Loney....... .... 878,814] Plow, C. R. Coffman 878.774 | Switeh A.B \ 878,927 
Closet flushing valve. W. Kelly ° . Hay barrac iow - alker . 5 879,071 | Plow, ¢ K. MeCasland . 878,821 | Tag lixing 
Cloth rolls, machine for w inding and cut- Hay press, J. M. & Cc. Hok de rtie k 1. 878,880 | Plow, P. Sweeney : S7 I rehert S7R.5 
ting, A. L. Adams . Headlight for horses, = L. Ric hards.. 878.898 ' Plow, double, W. L. Selma R7 Valkir Fos! x7 
Clothes drying machine, &. B. Dane | Heel, detachable shoe, L. Sedivi...... $79,011 | Plow, hand, C. S. Erg reaihieta 87 fanni rizing Duf 875,6 
Clothes pin, — *, W —— Heels to ots and shocs, machine for at | Plows, harrows, and the fue . riding at Telegraphy, I. Kitses NTS, 
{ ol  &. rm ilt taching, V Sandahl.... D tachment P. Curtright 87 ; : p N 
( ? Hemp brake, G, E. Worth Post card, O. Palm, Jt 87 ‘7 
( ? Se W. B. Rodman Post mold, J. H. Wiest ST! ] ling le 
( luid, W. Henderson Hloe, B. R. Williams Poultry trap, B. M. Hannes 87 ’ 
Clutch, friction, C. R. Greuter Hoe, wheel, M. Ramsey . Powder, smokeless, F. A. Halse ST € vi Vv. D S7 
Clutch operating device, M. Rockstroh Hoisting and conveying apparat Mille Pressure indicating device and alarm signal, S7 
Cock, cylinder, A. Sundbor & Dickinson ‘ : haus J, H. Dixon i 37 
Color lake, red, K. Konig Hoisting and conveying device, Miller & Pressure regulator, -. feler ; he 87 
Comb, A, A. Angus . . Dickinson ceccee ee Printer’s registering device, W. 8S. Warnock S78 
Composition of matter, R. F, Nowalk.... Hoisting apparatus, T Webster. Printing end cutting machine, cloth, ¢ I ‘ f l 
Compound engine reversible explosive, E Hollow articles, device for cleaning, W. H } Sparks ; e8 9,01 
Woolf r : —e seidue WX a 3 en Printing blocks, mold for the production of S75 
Concentrating apparatus, P. T. fl mb ric Hoof pad holder, A, M. Smith... base blocks for mounting, F. F. W ” 87 
Con trating tables, box cleaning device 2 Hook and eye, F. 8S. Slauter... Oldfield ; tig! 
for, E. H. Shackelford SY Horse d S. A: TVG <cckas ‘ Printir machine, G, W. Masecord... 878.776 
Conceutrator, M. P. Bess Sa Horse releasing means for vehicles, Zol- Printi ress sic guide, W. S. Huson ‘ is 
Conerete pile, J. M. Braxton 87 dowski & Baranek Swaowebes | Projectile, J. A. Bon 0% d 879,131 
Conerete vault B. Kinsey . S78, Horseshoe, P. G. Love on ae Propeller, hand power, J. ¢ Weir yg ! 
Condenser, smoke and fume. J. T. Yates | Horseshoe pad, Johuson & Smith.... Pulley, split sheet metal, L. A. B I 
et al. . -» 879,023) Hot water heater, Decker & Gibby Pulverizer, centrifugal impact dry, c 1 
Controller, W. J. Wa irder, Jt SiS Hydraulic motor, ¢ L. Wilkins. Graupner ‘ err cre : Tre 
Conveyer, G. E. Richmond 818 Ice can, P. C, Burhans....... . Pump for gases, rotary, C Hoffmann | Tr 
Conveying apparatus, J. H. Gilma 878, Ice cream freezer, B. G. Butler.. | Pump operating with auxiliary turbines, ro | tr 
Cooker, straw Dauch & Harbrecht SES, Ice road making machine, A. Wettervik tary or centrifugal, Ludewig.. 879,059 | Trick knif W. E. Di d 
Coop, poultry -" E . —— ae Ice tongs, G. A. Walker ee e° Pump, rotary, R. Berrenberg . ...... 878,600] Trolley pole controll J J. Colt 
Cop tube, 8 ardwe i, Index H Denlinger ° . > Pumping mechanism, autom: itically con Tre iwell i 
Core drilling apparatus, C. A. Terry S78 Ink, composition of matter for the removal | trolled or self-regulating, M. Miller Tr I I 
Cork extractor, G. M. Godfrey 878, of, B. R. Thomas .. . S78, 689 | button switch, H. C. Williamson | 1 aay 
Corn husking machine, green, L. J. Coryell 878, Ink, composition ef matter for the removal | Rail joint, J Urbanek Tr f J M 
Corn popping machine, Wesner & Dixon 78.5 of. &. @. Magee 2<- - : 7 878,817 | Rail joint, insulated, B. Wolhaupter | 
Corn sheller cleaning apparatus, F. Hall 878 | Inkstand, A. Wolz ............++.+++++++. 878,922 | Rail joints, reinforced angle bar for, B 
Cotton choppe J. H. Kennebrew Sis | Insulation to electrical conductors, appa- | Wolhaupter $5 50800660 deeuleease i 
Cotton compress, J. W. Gregory. , 878, | ratus for applying, L. W. Downes..... 878,617 | Railway crossing, G. D. Shoop.. O12 
Cream and other liauids. apnvaratus for Insulator, electric wire, J. H. Hanson..... 878,949 Railway gnal, automatic, N. I Spitle r 07 < le x t £ 
tempering, D. W. Payne. - | Insulator for electric wires, J. Caldwell... 879,0834 Railway signal system, electric, C. F. Pike 878,894 wheels, L. E, Lachat R78,7 
— and es 3 ¥ 7 oe Insulator for high tension currents, L. | Railway switch and signal mechanism, J » Tr G. H. Wheary RTU.074 
Culinary vessel, G & J. : erhorst Bteinberger ...cccsccees eee ssases Grejeee S. Payne .. Tut See Cop tube 
Current rectific alternati G. W. Pierce 879,061 | Insulator, high pote ntial, F. M. Locke..... 878.6 46 | tailway switch, automatic Jones rurbine, F. E. Haver 878,799 
Curryecomb, E. Johnson .. . o- 878,73 | Insulator support, W. N. Smith .......... tailway switch points and ippa rurbines safety stop for eam iH ( 
Curtain stretcher and clothes drier, ¢ E. Insulator support, T. J. Creaghead....... | ratus for working and interlocking, A tobinser 879,121 
Rice .. og . enhidie ae ‘ 879,004 | Insulators, ete., means for tying wires to, | Monard et al..... 3 878.552 | Typewriter attachment A W Croushore S70. 041 
Cuspidor, L, O'Dell et al...... . 878,993 cs, (Wes GOOUED ccascccs ‘ . .... 878,520 Railway wagon stanchion and the like, ¢ | Typewritcrs, paper movement indicator for 
Cut-off and_ strainer for water pipes, com Internal combustion engine, R. Thompson 878,578 | H. F eecde ah tas 2] c. « Pools 878,745 
bined, J. A. Young .. ‘ : ... &878,850| Internal combustion engine, I. Long- Ratchet wrench, A. Munch .. | Typewriters, type bar mechanism for, G 
Cutting implement. A. A. Low.....878,545, 878,648 RESET TT rr rret 878,647 | Raveling machine, S. G. Miller Smith R79.122 
Dam, shell, E. B, Jennings. . --. 878,960 | Internal combustion “engine, F. P. Carrier 878,936 | Razor, safety, A. A. Warner... sak 878.841 | Typewriting machine, H H. Steek 
Desiccating apparatus, H. Paucksch....... 879,060| Iron, See Sad fron Rectangular ean for dried beef and other 878.573, 878.574 
Display can, sheet me tal, C. T. Draper. Ironing board, L. Eéginton ........ . 879,040 articles, Mullaley & Schenck..... 878,553 | Typewriting machine, C. I Fortier 78,7 
Mn =. — SERIES ene 78,872 | Jaws, device for repairing fractured, P Rectifier and detector, G. W. Pierce Typewriting machine, H. R. White 878,844 
Jistillation » DUNBAR. 20.2 ccccasccccce 8,78! RT 6b cncenesstnecacecr cuss er 878,577 } 879,062, 879,117] Typewriting machine, J. C. McLaughlin... 878,988 
Distilling apparatus, coal, “Aylsworth im Jewelry pinning and holding device, M | Registering device, automatic, R. Tanner. 878,835 | Typewriting machine, Kidder & Sponsel.. 879,107 
BOE « cccccscccscseccccsscscees cccccoese 878,490 GEESE sc ccccvscccescocccccesceseresese 878,523 Regulator, J. M. Blackburn.....+++++++e+++ 879,0294 Umbrella, folding, G. M, Peters.....+..... 378558 
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CAN SUPPLEMENT 1500. 
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written, instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE- 
MENT No. 1493. 
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tain excellent articles with full drawings. 
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RICAN SUPPLEMENTS 720 and 793 dé 
scribe their construction so clearly that any 
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our patrons and subscribers the advantages of a long 


established and widely experienced department, devoted to the 
publication and distribution of modern up-to-date books pertaining 
to all branches of Engineering, Mechanics, Chemistry, Science, 


Industrial Arts, 


Trades and Manufactures. 


We shall be glad to aid our patrons in the proper selection and purchase 


of books on the subject in which they 
Our | 1 2-page catalogue of general 


are interested. 
scientific and technical books will be 


mailed free to any address upon application. 


SOME OF 


THE SCIENTIFIC AMERICAN PUBLICATIONS 


[he Scientific American Reference Book, compiled by A. A. Hopkins, 12mo., cloth, 516 pages, illus. $1.50 


The Scientific American Boy, by A. R. Bond, 12mo., cloth, 317 pages, 320 illustrations, 2.00 
Home Mechanics for Amateurs, by Geo. M. Hopkins, 12mo., cloth, 370 pages, 326 illustrations, 1.50 
Experimental Science, by Geo. M. Hopkins, 2 volumes, |, 100 pages, 900 illustrations, . 5.00 
The Scientific American Cyclopedia of Receipts, Notes and Queries, edited and compiled by Albert 

A. Hopkins, revised edition, containing 15,000 selected formulas, 734 pages, 5.00 


Magic, Stage Illusions and Scientific Diversions, by A. 


A. Hopkins, 8vo., cloth, 556 pages, illustrated, 2.50 


The New Agriculture, by T. Byard Collins, 8vo., cloth, 374 pages, 106 illustrations, . . ae 


Industrial Alcohol, Its Manufacture and Uses, by John K. Brachvogel, 8vo., cloth, 516 pp.., 


107 ills. 4.00 


Practical Pointers for Patentees by F. A. Cresee, 12mo., cloth, 144 pages, . . . 1.00 


American Estates and Gardens, by Barr Ferree, quarto, | 1x13%4 inches, 340 pages, 275 illustration ; 


10.06 


The Design and Construction of Induction Coils, by A. Frederick Collins, 8vo., cloth, 400 pp., 125 illus. 3.00 
The Ny gg al Dictionary, a weed aes cana by N. Ponce De Leon, 


Vol. 1, Ingles-Espanol, 
Vol. 2, Spanish-English, 
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MUNN & COMPANY, Publishers, 361 Broadway, N. Y. 
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Supplement 1623. 5 wenn and ranges, Orbon Stove and Range — a ‘ 
0 ee Ore - 67,65 ’ bh, 
. tHE MAKING AND THE USING OF A | Syrup for carbonated beverages, H. Wheaton 
WIRELESS TELEGRAPH TUNING DEVICE. jf} & Sons oF : 67,659 
ted with diagrams, Scientific American Tablets, headache, Deimar Drug Co 67,614 | 
Supplement 1624. | Talking machine records, Hawthorne «& 
HOW TO MAKE A MAGIC LANTERN, Scien- Sheble Manufacturing Co.. 67 682 | 
American Supplement 1546. | Talking machines, Hawthorne & Sheble aye 
THE CONSTRUCTION OF AN EDDY KITE. | ‘Tire mee wn partion for stopping oe 5 
entific American Supplement 1555 | New Miraculum Corporation 67,584 
THE DEMAGNETIZATION OF ry WATCH is f}| Tonic, uterine, Davis Chemical Co 67.540 | 
) ehly e scribed in Scientific American Sup- Trousers, G. Sichert ‘ 67,571 
ent 1561. Truck bolsters, cer, Pressed Steel Car Co. 67,004 
HOW A CALORIC x HOT AIR ENGINE Undergarments muslin, Rice-Stix Dry Goods pape N | M B F Rp 
\N BE MADE AT HOME is well explained, 0 r4ad6 
the help of siteatration ~ c in Scientific Vessel closures Chellis-Hillman Co : 67,504 
erican Supplement 1573, Ww agone farm and truck, Turnbull Wagon . 
67,606 | 


THE MAKING OF A RHEOSTAT is outlined W ater 
Scientific American Supplement 1594. 


Good articles on SMALL WATER MOTORS Whisk: KE. Block & Sons 


~ laxative mineral, Igmandi Import 
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ntained in Scientific American Supplement Whisky Jacob Dudenhoefer Co 16 
1494, 1049, and 1406, Whisky, Thos, Moore Distilling Co 67,640 | 
HOW AN ELECTRIC OVEN CAN BE MADE | Whisky, brandy, gin, and cordials, J. Care sar | 
_explained in Scientific American Supplement §| tun ee 06,050 | : 
+72 a A beautiful colored cover encloses 
THE BUILDING OF A STORAGE BATTERY LABELS. 
leseribed in Scientific American Supplement | his a rare selection of appropriate 
133 | “Almond Whitener, " for ointment for use | REDUCED FAC-HIMILE OF COLORED COVER ° ° : 
A SEWING-MACHINE MOTOR OF SIMPLE after washing, H. H. Lepper vevee 14,041 articles interesting alike to the sports 
/ESIGN is described in Scientific American Sup- “Flor Fina,"’ for cigars, Schmidt & Co.... 14,037 
ement 1210, a , - v : ears. M. ee esr as 14,086 man and the general rea d er 
A WHEATSTONE BRIDGE, Scientific Ameri- —— ee es es > . _ . . 
Supplement. 1006. cat rheumatic remedy, J.-&,"buniap.../° 14.00] | Among the interestingarticles will be the following : 
1 articles on INDUCTION COILS are con cleansing the face and removing impur = . 
ed in Scientific American Supplements 1514, ities from the skip, H. H. Lepper .»» 14,044 q HOW IT FEEL. S Te) FLY 
22, and 1527 Pull details are given so that “Pura Semola,’’ for macaroni, F. Ricclar ; 
acne stheny Benres aged cl nage shed soy — nO.” for a toilet powder to be 14,089 | The Wright Brothers, who built the first successful man- carrying aeroplane and 
4 P . 8 deserifer SKID ean ® 0 t olle nwde ‘ » 

Scientific American Supplement 966, used in place of soap, H. H. Lepper.... 14,042 who hold the record for the longest and swiftest aerial journeys, will contribute an 
A MODEL STEAM ENGINE is thoroughly de- || “Skin Nourisher, fore pharmaceutical pre. article on flying as a sport in which they will vividly describe the pleasure and 
hed in Scientific American Supplement, 1527. (ogg celle ‘6 ’ — ‘ sensations of flight. This will be the first article f th pen hich | j 

PI mt, tissues, etc., H. H. Lepper............ 14,043 g! article from their which has ever 

HOW TO MAKE A THERMOSTAT is ex- [| “Uncle Sam's Crown,’ for a game, A. ©. been published in an American magazine. 

ned in Scientific American Supplements 1561, Howes ° ocd succew See 
63, and 1566 | “Whittle Epsom Lithi#,"’ for mineral water q 
ANEROID BAROMETERS, Scientific American }! beverages, Whittle Springs Co........ 14,038 ICE BOATS 

plements 1500 and 1554 mee q 

A'WATER BATH, Scientito American Supple saneun LIGHT POWER BOATS OF LOW COST 

nt 64. 


A CHEAP LATHE UPON WHICH MUCH p|* ‘Rest’ Damp Proot Shoes," for shoes, Best. | @ MOUNTAINEERING IN THE HIMALAYAS 
‘Nject uf. an varticle, contained in Selentifio | “Colgate’s Collapsible, ‘Dube tor’ "ottet | G THE STADIUM OF SYRACUSE UNIVERSITY 


erican Supplement 1562 Creams and Pastes,’’ for toilet cre ams and 


ich number of the Scientific American Sup- ‘ — “Boys progr for men ac oe y se q THE MOUNTING OF BIRDS 


*‘Men’s and Boys 


see dak dee anne 4 eaten” anf ie men soparet, tas 22"°|1 1 @ AUDUBON SOCIETIES AND THEIR WORK 


irder from your newsdealer or from oi.eaee 
° ‘ ler, Bros & eer 2,216 


' \UNN & CO., = 361 Broadway, New York | “Men's _. . foe men’s ereererrerrerree meet g FISH DOCTORING 


wald 0. 2 
sé *“Pavisian Tree Cake Known in Germany as ; : P ; 
a ee as : saumkuchen, for tree cakes, P. Fulle- | There will be no increase in price. Order at once of your newsdealer if you are not 


Home- Made 100- Mile g ee EWE ie ache a regular subscriber. Price 10 Cents. 


\ j | T | h S t A inted copy of the specification and drawing 
Vi ire ess C egrap e | of ae Samet in the foregoing Ist, Pc ony —_ 
id SCLENTIFIC AMERICAN SUPPLEMENT 1605 fo i int issued since 1863, wil » furnishe rom M U | N & co 
« « ra n prin t ssued s nce 53. a A one 1 onl ree . PUBLISH ERS 


ugh, clear description, by A. Frederick Collins, of this office for 10 cents, 


“- li seis biniinae number of the patent desired and the date be 
struction of a 100-mile wireless telegraph outfit given Address Munn & Co., 361 Broadway, New Scientific American co 361 Broadway, N. Y. 


























N erous, adequate diagrams accompany the text. York. 
Price 10 cents by mail. Order from your newsdealer or Canadian patents may now be obtained by the in- 
fr ‘ventors for any of the inventions named in the fore- 








: yoing list. For terms and further particulars 
MUNN & CO., 361 Broadway, New Yoik eddress Munn & Co., 361 Broadway, New York. 
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Four Cylinders 
25 Horse Power 


Cadillac Model G —$2,000 
























Mechanical Rub 
ber Goods of 
every description | 





Vulcanizing Press for’ 
Rubber Specialties 


Ay Sizgie Plate Mold. [3 Double Plate Mold. (C Steam 
Spaces in Press Plates. D Hydraulic Pressure 
2600 Ibs. square inch 


NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
91 & 93 Chambers Street, New York 


Treok ard “WW agon or Stock Sealen made 
Also 1) useful articles, including Safes, 
Sowtng Machines, pieyaes Tools, ete. Save 


Money. Lista Pree CHICAGO BCALE Co., Chicago, Ul). 


CRUDE ASBESTOS 


DIRECT FROM Mi 


R. A. MARTIN, 
OFFICE, ST.PAUL BUILDING 
220 B’ way, New York. 


REPARED 
ASBES TOS FIBRE 


for Manulacturers use | 








| speed capabilities and exclusiveness of appearance, 


To the motorist whose ideal of a touring car 
finds expression in a plenitude of power, high 







Cadillac Model G appeals with peculiar 
force. This notable 
example of 














engineering is the 
conceded leader among smart, 
high grade cars—a result of the quick 
appreciation that Model G possesses all the charac- 
teristics of most exclusive types at a far smaller price. 

It is remarkable for its smooth and easy running, its flexi- 
bility and sensitive control, embodying every requisite that brings 
Its durability and mechanical superiority 
are guaranteed by the name Cadillac. Capable of 50 miles per 
hour. Fully described in catalog G 47. 

Also get our booklet No. 47 entitled 


“The Truth About the Automobile and What it Costs to Maintain One” 


true motoring luxury. 


















fO BE A WATCHMAKER 


| LBARN 
J 
5 Bradiey Polytechalc Institute 
H mt 
‘Peoria, Uitbne vie 
r ' Ht sl Ine 
large aaa Hest Wateb school 
in America 
“ ory Wa W ork Jewelry 
Engra x, Work, Optics 











“Responding 


un the practical mechanic 
Bhai! ectipee all existing Tools of the ping we are 
to introduce co,’ 


rheasoar! the w. 
Ribas? DRILL with Gear Locking ‘Device. 


to the Call” 


for a Breast Drill that | 





racti- 
real 


atre ng, useful and 
trills, anc 
peculiar 


it has all the 
cal points of existing 
improveme nite nd ded that are 
to ltsel’. Price, 65.50. 

A. J. WILKIN®SON & CO. 
184-155 Washington Street, 


HALF DOLLAR TAP WRENCH 


MACHINERY 
BOSTON, MASS, | 








worth tw ce ite price is our No. 104, as shown tn cut | 
t 9 mace of steel, neatly 

fisizhbed, and will hold any 

tool that can be put into it oa 
taps reamers. iris, ete. 

Hiolkis tools of any shape 


Price 50c. 
Is. B 
Mas«., U. 8 A. 


round, squere or oval 3 inches long 


Send for U2 page catalog No 


&. STARRETT ©O., Athol, 











A MONEY MAKER 
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yy» mecrete 

.r. 

3 THE PETTYJOUN CO. 
Ind | 





615 N. 6th Street, Terre Haute 


ent STEAM SHoy Ele 


Te ? Vulean Iron Works Co 



















Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
favention ts probably patentable, Communica- 
tions strictly confidential. HANDBOOK on pabente 
gent free. Oldest agenc7 for pocart pq patente. 

aullen taken throu Munn & receive 

ial notice, Without c ae in the 


“Scientific Fimerican, 


andeomely illustrated weekly. 








pS co of any a 8 carnal, 
: four mon ey, Ne 
961Broedwey, Hon fark 
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ELECTRIC 
design in this paper is for a motor of unusual simplicity 
| of construction, which can easily be built by an amateur 


Building Blocks | is capable 


> ; 
lisllow ¢ 

—_ " Rest, Fastest. Simplest, Cheapest | per hour 

, Machine. Fully guaranteed | 


} at small cost. It is intended for a boat of about & feet gines in 1 horse pow r. 
ver all and 4 feet 6 inches beam, drawing 18 inches, and by f. H. C. local agenta Call on them or write 
of propelling such craft ata speed of 7 miles for catalogs and part‘_ulars. 


| mail, from this office 





Pipe Cutting and Threading Machine 


price 


| THE CURTIS & CURTIS co. 





giving valuable information on the low cost of maintaining the single cylin- 
der Cadillacs 
$850. 









$1000, and Model S Runabout, 


Model T (four passengers), $ 
Both described in Catalog T 47. 

Another exclusive 
car is Model ~H, 


scribed i in Cat 


four-cylinder 
$2500, de- 
H 47. 


lude pair of dash ois 
lamp, and horn. 







reveitces th 
lamps, tat 


CADILLAC MOTOR CAR CO. 


Detroit, Michigan 
Member A, L. A. M. 
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EFFICIENT POWERS 





FRICTION DISK DRILL 


FOR LIGHT WORK. 
Has These Great Advantages: 
an be instantly changed from 0 tc without 
r shifting belts. Power applied can be graduated 
with equal aafety, the emaliest or largest drills 


THAT ARE ADAPTED TO THE USES 
OF ALL CLASSES OF MECHANICS 





withi te nge—s wonderful econor n time and great 
saving in aril breakage. 3” Send for Drill Catalogue. 
W. F. & JNO. BARNES ©0., 


Established 1872, 


1999 Ruby Street, . - 


ooersimcoxre SOO 


SELLS Fron "Gl 


Reekford, Tl. 










©. GASOLINE ENGINES 
ng, simple lines. Accesmbihty of parts, Perfect 
r g economy are distinguishing features. 
nake I. H. ¢ excelled general purpose 











engines ur 





ese power because they are tested at the factory 
out until they deliver a large per cent in excess a 


Minimum fuel consumption {s also insured by this 





LAUNCH MOTOR. — THE 


and 3-horse pow 
(Portable and Statior ary) ic 4, 6,8, 10, 12, 15 and 





Zl cuts. See SCIENTIFIC 
1202. Price 10 cents by 
and from ail newsdealers 


Liustrated with 
AMERICAN SUPPLEMENT, No 


INTERNATIONAL pete COMPANY OF AMERICA 


15 Harvester Building, Chieago, Hl. 


JAGER Marine 
4-Cycle Engines 


bmit. Single 
bining automatic 











THE Nulite f *t’s Lamps 


For Some. A sae and Street 






We also manufacture Table Lampa, 
Wall Lamps, Chandeliers, Street 
Lamps, Ete we ¢ 


designed and weil 
lever control, com- 
carburettor 





seven hours ONE CENT No 
Wicks. No Smoke Odor. with spark advance. Develops | 
Absolutely safe THEY. "SEI L AT SIGHT, wide speed range and reiiability 


under most trying conditions 
Sizes Sto h. p. Send for catalog. 


CHAS, J. JAGER CO. 


281 Franklin, cor. Batterymarch St. 
Boston. Mass. 


PSu USE GRINDSTONES ? 


Eel lusive territe ory 80 good agents. (9 Write for 


talogue and pric 


Chicago ‘Solar Light Co, Dept @ Chicago 














For Either Mund or Power 


60 YEARS’ This machine i» the regular hand machine supplied 
EXPERIENCE with a power base, pix antershaft, ete 
worked as « nary power 
i or taken ts base for {f so we can suppiy sou. Ali sizee 
i » hand machir Pipe \¢ in. mounted and unmuunted, always 
ote andled easily in kept in stock. Rememoer, we make a 


specialt yof selecting stones for ali spe- 
cial purposes. Send for catalogue * 1” 


The CLEVELAND STONE CO, 
2d Floor, Wilshire. Cleveland, 0. 


on strated 
thet fre 


apalages - 


6 Garden St., Bridger 





Branch Office, 60 Centre St., N. Y- 





ESIGNS 4 oO e pes »D vet 
Copyvricuts &c. $5.5 E S ] f a givin i. Be 


Examining Board of Steam and Electrical Engineers—questions you must 
answer before you can get a jiganae, This valuable pamphiet is the index to | 
SPANGENBERG’S STEAM AND ELECTRICAL ENGINEEKING 
by FE. Spangenbere, ME. former Superintendent St. A. School 7 En- 
gineering; Albert Uhl, A.L&.E., former Instruccor Practical Blectrical Engin- 
eering, St. Louis School of Engineering, and E. W. Pratt, Master Mechanic. 
Unquestionably the most complete work ever ‘ablished and au absolute au- 
thority on all sut ts relating to Steam rw Electrical Engineering. Only 
work containing | (8 estions and Answers on every branch of engineering. 
Written by practical wen for practical men in an oe, simple style so any- 
we can understand it. 672 pages; 648 illustrations; over pages on electricity. 
on Gas and Stationary and Locomotive Engineer- 

Alr, Refrigeration Students and 
rite at once for 





Gasoline Engines, 
tat x Bydrauiic Blovators. 
an ow ve this 
Fine 25-page ‘Pamphiet that tells all about tt. 


GEO. A. ZELLER BOOK CO., 4469 W. Belle Place, St. Louis, Mo. 








RANCH LIFE IN THE WEST 


Still, Plenty of Sichian 


Ge 8. and 
ecure. Free slomee-- ‘fiooi ‘, iP 
ews and M Me. 
| A new book has been anthien yon ranch life 
in the west, There is an enormous a for the 
volume — ruly, everybody wants it. 8 like fiction, 
yet absolutely true. It describes big ranc ~ tells how 
| farmers and ranchmen are amassing huge fortunes and 
| shows how new citizens may do likewise. 
The book gives the government land and mining 
| laws, fish and game laws, together with a late county 
|} map of Colorado. Contains 100 photo-engrayings of 
farm and ranch views, cowboy life, etc. Editions cost 
$2,000 to issue. 
The book is free—do you want it? To introduce our 
big illustrated western family magazine (established 
1903) we will send you the above described ranch book 
| and our famous monthly magazine a whole year, all for 


| only 380c. cash or postage stamps. Clubs of three and 
| three books, 7e., five for $1.00. Money back if not m« ore 
than pleased. Our magazine prints views of scene 


stories of adventure and sketches and tells all about the 
west Act quick, send today Address, Ranch Life 
Magazine, 


Block 137, Denver, ¢ Olorado. 








“ The First 
Real Suc- 
cessor to the Horse” 


Price $780 


Foremost motor car to-day—adopts 
the efficient practices of standard 
motor car construction and elimi- 
nates the expensive features. A car 
which knows no limits. 
Equally adapted for city or country 

solid rubber tires and large wheels. 
worth in 





season 


Your money's service 

for both first cost and up-keep, 

Catalog sent on request, 
RELIABLE DAYTON MOTOR CAR CO. 


Dept. 27, Chicago, Il. 














Eureka Motor Buggy 


Not a machine that goes 
to pieces in a season; but 
built to endure; with one- 
tifth the cost of operating 
average automobiles. Will 


climb hills, go through 

sand and rough country 
roads. Speed 3) miles an 
hour. The Eureka 





Has Never Failed 


High class equipment powerful engine—double drivge— 
roller bearing axles. Get our testimonials, guarantee, 
catalog and special proposition to agents. 


EUREKA MOTOR BUGGY CO., Dept. D, 


RUNNING WATER IN cou NTRY HOUSES 


8 a stream on his land 
water in house, giving him city 
ad in his barn, saving him thé dradgery 
of hand pul = ing. Six nply install a 


NIAGARA HYDRAULIC RAM 


at attention, and 


ST. LOUIS, MO. 









Works day and t ea “ 





loeen’t get « t than a gasolime 
cles & aehelll. Send f klet AA and 
estimate. 


NIAGARA HYDRAULIC ENGINE CO. 
140 Nassau St., N. ¥. Factory, Chester, Pa. 





3to5S » H.P. 





| of price. Sample card, b 


ittle Sianf 


Reliable, Reversible, Two Cycle. 


Two an ree Port. Guaranteed 
for one year. simple and easy to 
operate. Our Free Catalog A3 is 


worth your having 
Send 10 ce nts in stamps for our 
book entitled “ Ignition, Vaporiza- 
tion, Installation and Operation 
of a Gasvline Motor.” 
Mich 


coO., - «= Detroit, 





UNITED MFG. 








Any one can Play any Guitar 
WITH IT IN 10 MINUTES 
Write ALBERT PIETSCH 
605 Cedar St.. Milwaukee, Wis. 








THE EUREKA CLIP 


The most nseful article ever invented 
for the purpose. Indisvensable to Law- 
ers, Editors, Students, Bankers, Lnsur- 
ance Companies and business men gen- 
erally. Book marker and paper clip 
Does not mutilate the paper. Can be 
used repeatediy. In boxes of 100 for %e. 
To be bad of all booksellers, stationers 
and notior dealers. or by mail on receipt 
mai!, free. Man- 
ufactured by Consolidated Sefer 
Pin Co,., Box 121, Bleomfield, N. J. 


$40 MOTORCYCLE 


We have the largest line of New 

and used Motor Cycles, Parts ant 
Suppties in she country, at th 
lowest prices. Every machine 
guaranteed. We are the largest 
and only exclusive & 
House in the world. § 
1908 Catalog. Repairs a specialty. 


Motors and Castings for Air Ships 
Harry R. Geer Co., 851 McLaran Ave., St. Louis, Mo. 














THE FREEMAN PIPE, 





A Clean Smoke for Clean People 


French Briar, Hard Rubber Bit, straight or 
SMOKE passace ber penpod $1.00, postpaid, 

Awars 

6 SANitamy 







RETENTION CHAMBER 
WRITE FOR BOOKLET. gum wirn assonsext OTTO 


FREEMAN PIPE CO., Dept. 18, Kalamazoo, Mich. 
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On 
this cylinder 
the type is set up 
im form for printing 
After the run is firushed 
the type is distribured 
back on the left-hand 
cylinder by the auto- 
mate distributing 
device 
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with the 


Gammeter Multigraph 


feature of the Gammeter Multigraph which partic ularly commends it for 
ease and simplicity of its operation, coupled with absolute 


office use, is the 


° eedou tii mussiness Or soiling of the hands. It is never necessary, in any 

art of Mu tigraph operation, to touch the type with the fingers. The work of 
se etting up the type from the type supply drum on the left to the printing drum 
on the right and distributing it back again, is done entirely by a simple and 
rapid automatic device (see illustration The Multigraph can be handled alone 
boy or girl with perfect results. Only a minute to a line is required for 
setting up an average full-width letter. After the form is set up, original type- 
ypies are easily produced at the rate of 2,000 and over per hour. This 
and is double the pro- 


by any 


written c« 
is equal to 100 typewriters handled by expert operators, 
duction of a printing press. 

In producing form letters, etc., the typewriting is done through a wide type- 
writer ribbon on paper backed up by a rubber platen ; for regular printing, a di 
rect inking roller is used instead of the ribbon. Electrotypes may be used on the 
Multigraph and general office printing, such as office forms, postal cards, record 
can be printed in any style of type at less than half printers’ charges 


LET US SEND YOU SAMPLES 


inted on the Gammeter Multigraph, together with a Multigraphed type written 
letter vets you personally Simply send us your name, the name of your 
firm, and the position you occupy. We will also send descriptive booklet or catalogue 


cards, et« 


of forms 
essed to 


The American Multigraph Sales Go., 3941 Kelley Ave., Cleveland, Ohio 


BRANCH OFFICES EVERYWHERE 


Ruropean Selling Agents: The International Multigraph Co., 79 Queen Street, London, E. C- 


See 





Typewriters come and go, 
but the machine that always 
stays, always leads, always 
improves, always outwears, 
and always outsells all others 
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the 
Remington 


Remington Typewriter Company 
(Incorporated) 
New York and Everywhere 


_————————— 
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Eagle Brand Borden’s Peerless Brand 


Condensed Milk Malted Mitk 


SOLVE THE MILK QUESTION 
BORDEN’S CONDENSED MILK CO. 


“Leaders of Quality’’ 
Esteblished 1857 























Why The Offset Crank Shaft 


One of the greatest improvements in motor construction is the offset crank 
Its advantages are positive and direct. 

First—By practically eliminating the dead center the efficiency of the 

motor is greatly increased through the greater leverage and more direct thrust 

from piston to crank shaft. 

Second—Increased life of the motor through reduction of side thrust on 
cylinder walls and consequent saving in wear. 

Third—Reduction in vibration and increased steadiness of running 
through more direct application of power generated in the cylinders. 

Like many other fundamentally good features this must be done right 
and in the Rambler it is right both theoretically and practically, and the result 
is a motor that combines the highest degree of efficiency with long life and 
economy of operation. It is this and other features of equal value that make 


The Car of Steady Service 


Model 34, Price $2,250. 


‘on Shaft on Center 


shaft. 











This four cylinder chassis, equipped both as a 5-passenger touring car and 3-passenger roadster. 
Price of each style ‘$2,250. Fre Rambler Utility Car with double opposed motor, $1,400. 





Evaporated Milk 


NEW YORK 

















Thomas B. Jeffery & Company 
Main Office and Factory, Kenosha, Wis. 


Branches and Distributing Agencies: 
i Francisco. Representatives in all leading cities. 


Chicage, Milwaukee, Boston, 




















